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Report of the Board of Control 

OF 

THE CONNECTICUT AGRICULTURAL 
EXPERIMENT STATION 

To His Excellency, MAtcms H. Holcomb, Governor of Connecticut: 
As required by law, the Board of Control of the Connecticut 
Agricultural Experiment Station herewith respectfully presents its 
report for the year ending October 31, 1920. 

Changes in the Station Staft. 

Miss Etta L. Avery, who had rendered efficient service for nine 
years as stenographer in the forestry department, died on March 
8, 1920. 

Michael D'Esopo, assistant chemist, resigned December 1, 1919, 
to accept an engagement elsewhere. 

To fill vacancies in the staff of the chemical department, R. E. 
Andrew, M.A., began his duties on November 10, 1919, and Owen 
Nolan on April 1, 1920. 

John T, Ashworth succeeded I. W. Davis as deputy in charge 
of gipsy moth work, on June 1, 1920. 

K. F. Chamberlain, assistant in entomology, resigned March 
1, 1920. 

Samuel T. Sealy was appointed deputy in chaise of mosquito 
work in April of this year. 

W. C Pelton, in charge of vegetable work, resigned May 1, 
1920, to accept an assistant professorship in Pennsylvania State 
College. 

A brief summary of the work of the year follows : 

The Botanical Deiahtment. 
Dr. Clinton in Charge. 

An extensive study of the life history of the rusts, Petrie dish 
infections with rusts, as well as a special study of -the pine blister 
rust, are being carried on by Dr. Clinton with the assistance of 
Miss McCormick. 

Dr. Clinton also continues his study of peach yellows. 

During the year a disease survey of tobacco has been prosecuted 
in coSperation with the Extension Department of the Conn. Agri- 
cultural College and the Hartford County Farm Bureau; and for 
the purpose a temporary summer laboratory for the Station's use 
was established through the courtesy of the Hartford County 
Farm Bureau at its headquarters in Hartford. A report of this 
survey has been prepared. 

Special studies of the black rot of tobacco ( Thielavid) are being 
carried on by Miss McCormick. 
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Vi CONNECTICUT EXPERIMENT STATION REPORT, 1920, 

In the field, an experiment on the merits of spraying versus 
dusting for control of the insects and fungi attacking apples has 
been carried on by Mr. Stoddard of this department, in coopera- 
tion with the entomologist. 

Other spraying tests on apples and peaches have been conducted 
by Dr. Clinton and Mr. Stoddard, 

The tests of the effect of different fertilizers on the prevalence 
of fungus troubles are continued. 

Work on the improvement of the quality of sweet com seed by 
' the prevention of disease and by improvement in curing has been 
carried on under the supervision of Mr. Stoddard. 

Four hundred and sixty-three samples of field and garden seeds 
have been tested for fanners and dealers, chiefly by Mr. Graham. 
Several hundred samples of sweet com seed have also been tested 
in the courseof our experiments. 

The special publications of the department have been: Report 
of the Botanist, Bulletin 222, of 86 pp. and 24 plates; Treatment 
of Apple Trees Girdled by Mice, by E. M. Stoddard, Bulletin 
of Immediate Information No. 10, 8 pp. 



The Chemical Department. 

Dr. Bailey in Charge. 

Some time has been given to the study of improved methods, 
especially for the determination of caffein. But the larger share 
of the time of this department has been taken up with the work 
of chemical analysis. The testing of samples for the Dairy and 
Food Commissioner has required much more work than ever 
before. 

Seven hundred and sixty-four samples of fodder materials and 
field crops, over six hundred samples of fertilizers, and about 
twenty-four hundred samples of foods, drugs and miscellaneous 
articles have been analyzed and the results prepared for publica- 
tion—the latter a matter involving much labor. Twenty-four 
hundred and .sixty-two pieces of Babcock glassware have been 
tested and either certified correct or rejected. About two per 
cent, were found to be inaccurate. 

Expert testimony in court has been required in 16 cases. The 
department has cooperated with the PoUce and Health authori- 
ties in a number of other oases, notably in Hartford in December, 
1919, which was the first of a series of prosecutions growing out 
of the distribution, sale and consumption of liquor containing 
wood alcohol, by which many persons were poisoned. 

This department has issued the annual report on Fertilizers, 
Bulletin 217; annual report on Food Products and Drugs, Fart 
1, Bulletin 219; Part 2 (Diabetic Foods), Bulletin 220; annual 
report on Feeding Stuffs, Bulletin 221. 
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Dr. Bailey continues as Expert on Diabetic Foods for -the 
American Medical Association, a referee of the Association of 
OfBcial Agricultural Chemists, and State Chemist. 

The Entomological Department. 
Dr. Britton in Charge: 

On account of the Federal quarantine, the importation of for- 
eign nursery stock has greatly decreased, only seventeen shipments 
requiring the entomologist's inspection, of which eleven were in- 
fested with insects or fungi. 

Ninety-five nurseries were officially inspected and sixty-five or- 
chards and gardens examined. 

Four hundred and eighty apiaries, containing about 2,250 
colonies, were also inspected, to eliminate foul brood. 

In cooperation with the Federal Bureau of Entomology the 
work of controlling the gipsy moth has been actively prosecuted. 

The number of infestations found and the number of egg clusters 
destroyed have been about the same as last year. For this depart- 
ment a new automobile truck power sprayer and two new Ford 
trucks have been purchased. A Ford touring car has also been 
acquired by exchange. 

An experiment on the efficiency of dusting compared with spray- 
ing to control insects and fungi has been carried out in the apple 
orchard of Mr. W. F. Piatt in Milford. About 116 large trees 
were included and all the friiit from certain trees in each plot 
was examined and scored 

Spraying tests to control the potato aphid have also beeii com- 
pleted. 

Mr. Zappe has studied the life history of a new species of saw- 
fly on Austrian pine and has made preliminary studies of the hatch- 
ing and development of the apple red bug and apple leaf-hopper. 

Dr. Garman has studied the life history of the bulb mite and 
measures of control, and the results are now ready to pubUsh, 
He has foimd in six widely separated Connecticut orchards the 
European plum mite, a species not hitherto known to occur in 
tiiis country, but since reported in New Jersey and Pennsyl- 
vania. The damage done by it is more severe and becomes 
apparent earlier in the season than that of other orchard mites. 
Spraying and dusting tests indicate that summer treatment is 
nearly futile, but where commercial lime-sulphur was used as a 
dormant spray the injury was much less severe. 

Dr. Garman is also studying the life history of the spittle 
insects attacking grasses, and is also preparing two papers for 
the Natural History Survey of the State, one on the Dragon 
Flies, and the other on the Mites of Connecticut. 

Mr. Walden has collected an important series of leaf-hoppers 
from different host plants. 
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Dr. Britton has nearly completed the preparation and editing 
of a paper of one thousand pages on the Heniiptera of Connecti- 
cut, for the Natural History Survey. Fifteen specialists have 
cooperated in its preparation. The check list of Connecticut in- 
sects, by the Entomologist, is now being printed as Bulletin 31 
of the Survey. 

This department has prepared Bulletin 216 on Insects Attacking 
Squash, Cucumber and Alhed Plants in Connecticut', and the 
Annual Report of the State and Station Entomologist, Bulletin 218. 

Mosquito Elimination. 

■ S. T. Sealy in Charge. 

This work, required by statute, is closely related to that of the 
entomologist, under whose general supervision it has been carried 
on for a term of years. This year Mr. Sealy has been in direct 
charge of it. 

A constant patrol has been maintained on all the drained salt 
marsh in Fairfield, Orange, New Haven, East Haven, Branford, 
Guilford and Madison, the total area of drained marsh being 
5,0OQ acres; Supplementary ditches have been made where nec- 
essary and the outlets to the sea reopened when blocked with 
sand thrown up by storms. 

At no time have any considerable broods of mosquitoes developed 
on the drained marshes. The trouble has mainly come from 
neighboring marshes which are not ditched, and from the "rain 
barrel" mosquitoes, which breed in stagnant fresh water about 
houses and inland pools. 

The only new ditching this year has been a tract of 60 acres 
at Groton Long Point. 

The Forestht Department. 

Mr. Filley in Charge. 

Owing to labor shortage, forest plantings were greatly reduced 
this year, only 11,700 trees being set on the State and Station 
forest areas. Eleven examinations of forest land have been made 
for the owners, to advise as to man^ement and planting. 

Blibtek Rust Wokk. 

The blister rust control work has been carried on by this depart- 
ment under the direct supervision of Mr. Hicock, the botanical 
department cooperating in studies on the nature and method of 
spread of the disease. An eradication camp was established in 
Colebrook, and during July and August more than 2,000 acres 
were freed from currant and gooseberry plants in an area east 
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of that worked in previous years in Norfolk. Over 80 per cent, 
of this is forest land and contains much pine reproduction as well 
as some old timber. Some pine blister rust infection was found. 
Mr. Hicock scouted the northwestern comer of the State, find- 
ing no new pine infection centers, but the ribes infection is general 
throughout Litchfield county. Careful examination indicates that 
in the eradication area no pine infections have occurred since 1916 
when the work was begun. 

Work bt State Park CouuisetONER. 

The assistant forester, Mr. Moss, was employed by the State 
Park Commission from July to December, 1919, in gathering data 
for a topographic and type map of Macedonia State Park, a tract 
of 2,000 acres, chiefly woodland, in the town Kent. 

State Forests. 

As State Forester, Mr, Filley has added 408 acres to the East- 
ford State Forest, making the total area of State Forests 4,267 
acres. 

About $2,500 was received for ties, poles and cord wood, and 
10,000 pines were set on the cut-over land. 

State Forest Fire Warden. 

As State Forest Fire Warden, Mr. Filley reports that, because 
of weather conditions, much less damage by forest fires has been 
done this year than is usual. 

In 1919 there were 720 forest fires, but only 39 of these occurred 
after October 1st, and during the first six months of the present 
year, only 349. The property damage in 1919 was $78,000, and 
for the first six months of 1920, only $35,000. This decrease is 
almost entirely due to weather conditions, as the fire warden ser- 
vice has been greatly handicapped by labor cost. 

Thee Protection Examining Board. 

The botanist, entomologist and forester of this Station are a 
board required by law to examine commercial tree workers as to 
their fitness for improving trees by pruning, filhng, spraying, etc. 
The forester is secretary of this board. In the 12 months ending 
June 30, 1920, 59 applicants were examined and 55 certificates 
issued. Three certificates were refused. From July 1, 1920, to 
September 30, 1920, one new certificate was issued and thirty-four 
certificates were renewed. It has been necessary to examine the 
work of some applicants before issuing certificates and to investigate 
a few complaints. No certificates have been revoked because of 
improper method. 
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The Department or Market Gardening. 

Mr. Pelton in Charge. 

A study of the Hahto Soy Bean, edible in its green state and 
a possible substitute for lima beans, was begun and material gath- 
ered for improvement by selection. Tests of seedmen's varieties 
and strains of onions, string beans, carrots and beets bearing on 
the standardization of crops, and comparisons of yield and quali- 
ty of strains of other vegetables were begun and carried through 
one seaspn. Studies on the soil of the Wallingford plain were 
also undertaken. 

It was with great regret that this work, which promised to be 
very useful, had to be dropped soon after it was well under way. 

Mr, Pelton resigned in May, 1920, to accept a position in another 
institution, and a successor was not appointed as it was evident 
that it could not be done with the funds at the disposal of the 
Station but only by creating a deficit. 

Resbarch&s Supfobtbd by the Adams Fund. 
Dr. Osborne artd Dr. Jones in Charge. 

It is required by Federal authorities, who control the payments 
from this fund, that it shall be entirely spent in research on sub- 
jects approved by the Office of Experiment Stations and prefer- 
ably on projects continued through a term of years. 

One of these projects in charge of Dr. Osborne is a study of the 
diS'erent protein bodies found in food products and of their relative 
value in nutrition. 

The current work under this project consists of elaborate studies 
of the proteins of the green leaves, a subject which has hitherto 
not been investigated to any considerable extent, and which the 
agricultural importance of these food stuffs seems to render most 
timely. 

By methods which Dr. Osborne has developed, it has become 
possible to isolate and purify the proteins of green, actively grow- 
ing plants, either before or after drying, in spite of the special 
difficulties which such work presents. 

It will therefore be possible to subject these proteins to the same 
rigid study which the proteins of the seeds and grains have already 
received in this laboratory. 

The publications of this department are hsted on a following 
p^e. 

In the field of nutrition investigations a study is being made of 
the quantitative and quahtative aspects of vitamine problems 
which have been raised by the experience gained in the Station 
work during the past few years; likewise a study of the role of 
fats per se in the ration. 
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The second project on problems of inheritance is in charge of 
Dr. Jones. 

A new tobacco, "Connecticut Round Tip," being a combination 
of Sumatra with broad leaf, which has been established by years 
of selection, has been tested by thirteen .growers, in amounts 
ranging from one-half acre to eight acres. Its superiority to Con- 
necticut Havana is in shape of leaf, somewhat larger growth, 
greater number of leaves, and better resistance to adverse soil 
conditions. Competent judges consider it a most promising vari- 
ety which deserves further careful trial. 

A hybrid type of com derived from inbred strains by a process 
called "double crossing," has been grown in some twenty differ- 
ent parts of the State. 

The com variety testing work, in coQperation with the Storrs 
Station, is being continued until %11 the promising varieties so far 
located have been grown at least three years. 

The investigations dealing with the process of heredity in com 
and tobacco are being continued.. 

The publications of this department are hsted on a following 



Library and Collections. 

The Station library now numbers something over 5,300 bound 
volumes insured for $20,000. The botanical collection numbers 
over 48,000 specimens, and the entomological collection over 20,- 
800 specimens of which 5,300 are determined and arranged sys- 
tematically. 

Publications. 

During the year the Station has issued the annual report for 
1919, consisting of Bulletins 215 to 222, and Bulletins of Immediate 
Information, Nos. 10 and 11, abrogating in all 487 pages, with 
60 full page plates. 

A considerable part of the research work of the Station cannot 
be printed in its bulletins, partly because space is lacking, and 
partly because the subject matter is not of immediate practical 
value to farmers, to whom the larger part of our editions is sent. 

Following is a list of papers written by members of the Staff 
and published elsewhere than in Station pubhcations : 



By T. B. Osborne and others in his Department; 
Do Fruits CotttaJn Water-Soluble Vttamine? Thomas B. Osborne and 

Lafayette B. Mendel. Proc. Soc. Exper. Biol, and Med. (1919) XVII, 
46-47. 
Extraction and Concentration of the Water-Soluble Vitamine from Brew- 
er's Yeast. Thomas B. Osborne and Alfred J. Wakeman. Jour. Biol. 
Chem. (1919) XL, 383-394. 
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Nutritive Value of the Proteins of the Barley, Oat, lUe and Wheat Ker- 
nels. Thomas B. Osborne and Lafayette B. Mendel. Jour. Biol. 

Chem. (1920) XLI, 275-30G. 
Nutritive Factors in Plant Tissues, III. Further Observation on the 

Distribution of Water-Soluble Vitamine. Thorn is B. Osborne and 

Lafayette B. Mendel. Jour. Biol. Chem. (1920) Xl I, 451-468. 
Fat-Sofuble Vitamtne of Green Foods, Thomas B. Osborne and Lafayette 

B. Mendel. Proc. Am. Soc. Biol. Chem., Jour. Biol. Chem. (1820) 

XLI, p. vii. 
Nutritive Factors in Plant Tissues. IV. Fat-Soluble Vitamine. Thomas 

B, Osbome and Lafayette B. Mendel. Jour. Biol. Chem. (1920) 

XLI, 549-565. 
Milk as a Source of Water-Soluble Vitamine. IJ. Thomas B. Osbome 

and Lafayette B. Mendel. Jour. Biol. Chem. (1920) XLI, 515-523. 
The Proteins of Green Leaves. I. Spinach Leaves. Thomas B. Osbovne 

and Alfred J. Wakeman. Jour. Biol. Chem. (1920) XLII. 1-26. 
The Water-Soluble Vitamine. Thomas B. Osborne. N. Y. State Jour. 

Med. (1920) XX, 217-222. 
The Occurrence of Water-Soluble Vitamine in Some Common Fruits. 

Thomas B. Osborne and Lafayette B. Mendel. Jour. Biol. Chem. 

(1920) XLII, 465-489. 
Does Gliadin Contain Amide NitrogenT Thomas B. Osbome and Owen 

L. Nolan. Jour. Biol. Chem. (1920) XLIll, 311-316. 
Nntrition EMcriments with Rata. A Description of Methods and 

Technic. Edna L. Ferry. Jour, Lab. and Chn. Med. (1920) V, 

735-745. 

By D. F. Joneh. 
Teas' Hybrid Catalpa. D. F. Jones and W. O. Filley. Jour. Heredity 

(1920) llr 1-9. 
A Paraffine Ruler tor Drawing Curves. D. F. Jones. Science, N. S. 

(1920) 61: 245. 
Selection in Self-Fertilized Lines as the Basis for Com Improvement. 

D. F. Jones. Jour. Amer. Soc. Agron. (1920) 12: 77-100. 
Heritable Characters in Maine, IV. A Lethal Seed Factor. — Defective 
^ Seeds. D. F. Jones. Jour. Heredity (1920) 11, 161-167. 
Selective Fertili^iation in Pollen Mixtures. D. F. Jones. Biological 

Bulletin (1920) 38: 251-289. Abstract in Proc. Nat. Acad. Science 

(1920) 6: 66-70. 

Bi G. P. Clinton and Flobehce McCormicr. 



Bt G. p. Clinton. 
Biographical Notice of Prof. W. G. Farlow. Phytopathology (1920) X. 
1-7. 

By W. E. Bkitton. 

Some Phases of Beekeeping in Connecticut. Jour, of Econ. Entomology 

(1920) 13: p. 91. 
A Connecticut Corn Field Injured by Crombua prajectellua, Zinck. 

Joiir. of Econ. Entomology (1920) 13: p. 222. 
More about the Cyclamen Mite. Florists' Exchange (1920) XLIX, 

p. 285. 

The following statistical summary includes some features not 
referred to earlier in this report : 
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Niiraber of letters written 9,603 

Fertilizers analyzed 600 

Feeds analyzed 764 

Foods and Drugs analyzed 2,400 

Babcock apparatus tested 2,462 

Nurseries, orchards and gardens inspected 160 

Imported nursery stock inspected (cases) 87 

Apiaries inspected 480 

Specimens identified for applicants 406 

Papers published in scientific journals 19 

Addresses delivered 61 

The Present Condition and Needs of the Station. 

The salaries paid by this Station have been lower than those 
paid for corresponding ability and experience in other agricultural 
mstitutions, and, in consequence, within the last biennial period 
valued members of the Station Sta£E have resigned to accept 
more adequate salaries elsewhere. 

The increased cost of all materials and of labor has also added 
to the difficulties which have confronted this and all other stations. 

Owing to an unprecedented increase in the work required for 
the dairy and food commissioner, the appropriation of $2,500 per 
year for the work was so grossly inadequate that the State Board 
of Control granted $2,500 to meet the emergency. 

With this aid and by the utmost economy, involving the sus- 
pension of the department of vegetable growing, the Station has 
avoided a deficit, the treasurer's account showing a balance of 
$13.45 at the end of the fiscal year. 

But to keep within the present appropriation has involved loss 
of efficiency, which if continued, must, we feel, result in serious 
injury to agricultural intterests. The work of the agricultural sta- 
tion is fundamental. It forms the basis of the teaching of the 
Agricultural College and Extension Department. Like all fun- 
damental work, it is not in the public eye, it cannot be exploited 
in print, and its help to .agriculture is not generally and justly 
appreciated and valued. 

But it is certain that if the investigation and experiment carried 
on at the Station lose in character and amount, there will be cor- 
responding loss in the character of the teaching and practice of 
agriculture. 

We shall therefore ask the next General Assembly for a con- 
siderable increase of the appropriation hitherto made to this 
Station. 

All of which is respectfully submitted. 

Georoe A. HopsoN, 

Secretary. 
New Haven, Connecticut, October 31, 1920. 
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REPORT OF THE TREASURER. 

July 1, 1919-June 30, 1920. • 

E. H. Jenkins, in account with The Connecticut Agricultcrai. 
Experiment Station for the fiscal year ending June 30, 1920. 

Receipts. 
Balance on hand, July 1, 1919 (Analysis Feea) S9.76 

State Appropriatioa, General S22,500.00 

State Appropriation, Food 2,500.00 

State Appropriation, Food Deficiency 2,500.00 

State Appropriation, Insect Peat 7,500.00 

United States Appropriation, Hatch 7,500.00 

United States Appropriation, Adama 7,500.00 

Fertilizer Analysis 10,019.33 

Connecticut Agricultural College (for A. E. Moss) 1,250.00 

Connecticut State Department of Health (rent).. . 200.00 

State Park Commission (for A. E. Moss) 500.00 

New Laboratory Appropriation (for moving green- 
houses) 511.77 

Mosquito Elimination Appropriation {for automo- 
bile) : 650.00 

Sale of Gasoline and Oil 336.58 

Interest on Bank Deposits 99.49 

Miseelianeoua 69.32 

Lockwood Trust Income (including sale of tree 
seedlings and wood and Mt. Carmel Farm prod- 

duee, 12,483,54) 11,483.54 

75,120.03 





$75,129.79 


DlSBORSEMENTS. 




E. H. Jenkins, director, salary 


12,800.00 






V. E. Cole, 


1,300.00 


L, M. Brautlecht, 


900.00 


J. P. Street, 


215.67 


T. B. Osborne, 




E. M. Bailey, 


2,766.67 






C. E. Shepard 




W. B. Britton, 


2,783.34 


G. P. CHnton, 


2,783.34 






W. 0. Filley, 


2,775.00 


A. E. Moss, 


2,250.00 




399.99 


D. P. Jones, 


2,683.33 


Michael D'Esopo, 


462,49 






W. C. Pelton, 


1,741.67 


H. D. Edmond, 


1,200.00 






V. L. Churchill, 


1,200.00 


Wm. Veitch, 


894..58 


Etta L. Avery, 


366.67 
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C. D. Hobbell, salary S 880.00 

G. E. Gtaham, " 1,133.33 

Aha H. Moss, " 555.00 

H. W. Hicock, " 250,00 

L. J. TreadweU, " 245.00 

Owen Nolan, ' : 360.00 

P. A. Merchant, " 133.33 

Mrs. L. D. Kelsey, " 572.00 

Henry Kjley 1,115.00 

O.J. Welch 1,115.00 

Herbert Edwards 286.67 

Leonal Hand 813.33 

T. F. Barrows 605.00 

Frank Sheldon 1,040.00 

Richard Merwin 394.00 

Ervtn Applegate 554.00 

Labor 3,317.96 

Publications 398.37 

Postage 226.90 

Stationery 585.13 

Telephone and Telegraph 223.07 

Freight and Express 99.97 

Gas, Electricity and Kerosene 1,009.23 

Coal 1,984.32 

Water. . . J 132.45 

Chemicals 545.50 

Laboratory Supplies 377,36 

Seeds, Plants, etc 247.90 

Agricultural and Horticultural Supplies 155,28 

Food Samples , . .- 25.85 

Ice 106.30 

Photographic Supplies 125,15 

Automobile Oil 25,77 

Miscellaneous Supplies 632.47 

Feriilisers 1,009.46 

Feeding Stuffs 524.49 

Library (Books and Periodicals) '. 477.49 

Library (Binding) 88.00 

Tools, Machinery and Appliances 2,145,43 

Tools, Machinery and Appliances (Repairs) 640.11 

Furniture and Fixtures 122.90 

Furniture and Fixtures (Repairs) 40,30 

Scientific Apparatus 4.75 

Scientific Apparatus (Repairs) 37.29" 

Live Stock 16.50 

traveling by the Board 146.33 

Traveling by the Staff 1,053.66 

Gasoline for Automobiles 673. 12 

Travel in connection with Adams Fund Investi- 
gations 103.26 

Insurance 1,437.34 

Insect Pest Appropriation to State Entomologist . . 7,500.00 

, Contingent 308.47 

Buildings and Land (Betterments) 68,28 

Buildii^ and Land (Repairs) 1,218.25 

Buildings and Land (Grounds) 93.87 

Total Disbiirsements $75,116.34 

Balance on hand, June 30, 1920 (Analysis Fees) 13.45 

S75. 129.79 
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New Haven, Conn., Sept. 28, 1920. 

This is to CERTirr that we have audited the accounts of E. H. Jenkins, 
Treasurer of the Conn. Agricultural Experiment Station for the fiscal year 
ending June 30, 1920, and have found them correct. 



Auditors of Public Accounts, 
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Connecticut 
Agricultural Experiment Station 



NEW HAVEN, CONN. 



BULLETIN 223 OCTOBER, 1920 



Fertilizer Report for 1920 

By E. H. JENKINS, Direclor, and 

E. MONROE BAILEY, Chemist in Charge 

of the Analytical Laboratory. 



The Bulletins of this Station arc mailed free to citizens of Connecticut 
who apply for them, and to others as far as the editions permit. 
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Report on Commercial Fertilizers^ 1920. 



By E. H. Jeneins, Director, ajid E, M. Bailey, 

Chemist in Charge of the Analytical Laboratory. 



In 1920, sijrty-seven individuals and fiims registered for sale in 
this State 502 brands of commercial fertilizers, classified as follows: 

Nitrogenous superphosphates 364 

Cotton seed meal and castor pomace 103 

Other chemicab and unmixed materials 41 

508 

The law requires that a list of the repstered brands shall be 
published annually. 

The following is such a list of all brands of fertilizers registered 
for sale in this State between January 1 and December 31, 1920. 

Bbaiids Reoibt£bed for the Fiscal Year Endinq Dec. 31, 1920. 



Ameiicsn Ag'l Chemical Co., 2 Reetoi 8t.| Hev York City 

14% Acid Phosphate 
16% Acid Phosphate 
Antmoniated Fertilizer A 
Ammoniated Fertilizer A A 
Ammoniated FertiUzer AAA 
Ammoniated Fertilizer AAAA 
Ammoniated FertiUzer VX 
Basic Lime Phosphate 
Bone-Phosphate and Potash 
Castor Pomace 
Cereal and Root Fertilizer 
Double A Tobacco Fertilizer 
Dry Ground Fiah 
Fine Ground Bone 
Fiah and Potash 
Five Eight Fertilizer 
Grass and Lawn Top Dressing 
Grass and Oats Fertilizer 
High Grade Acid Phosphate 
High Grade Ground Bone 
Monarch Potato Manure 
Nitrate of Soda 
Pulverized Sheep Manure 
Special Vegetable FertiUzer 
Sure Growth Phosphate Revised 
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Tobacco Special 
Universal Phosphate 
Bradley's Aikauue Bone with Potash 
Bradley's B. D. Guano 
Bradiey'H Com Phosphate 
Bradley's Half Century Fertilizer Revised 
Bradley's New Method Fertilizer 
BradleyB Patent Superphosphate Revised 
Bradley's Potato Fertihzer 
Bradley's Potato Manure 
Bradley's Root Crop Manure 
Bradley's Special Bay State 
Bradleys Special Com Phosphate without Potash 
Bradlej^s Special Potato Fertilizer without Potash 
Bradley's Special Potato Manure without Potash 
Bradley's tlnicom 
Bradley's Valley Tobacco Fertilizer 
Bradley's X L Superphosphate of Lime 
E. I. Black Hawk Potato and Truck Fertilizer 
£. I. Com King Revised 
E. I. Ecouotnizer Phosphate 
E. I. Mayflower 
E. 1. Tobacco Fertilizer 
E. I. Unexcelled Fertilizer Revised 
G. E. General 

G. E. Northern Com Special 1920 
G. E. Potato Manure 1920 
Packers' Union Animal Com Fertihzer 
Packers' Union Potato Manure 1920 
Packers' Union Universal Fertilizer 1920 
Quin, Ammoniated Dissolved Phosphate 
Quin. Climax Phosphate 
Quin. Com Manure 
Quin. Phosphate 
Quin. Potato Phosphate 
Quin. Potato Manure 
Quin. Spl. Com Manure without Potash 
Quin. Spl. Potato Phosphate without Potash 
Quin. Wrapper Leaf Brand Tobacco Manure Revised 
Wheeler's Com Fertihzer 
Wheeler's Cuban Tobacco Grower 
Wheeler's Potato Manure 1920 

Williams & Clark's Americua Ammoniated Bone Superphosphate 
Williams & Clark's Americus H, G, Spl. Revised 
WilUams & Clark's Americus Com Phosphate 
Williams A Clark's Americus Potato Manure 
Wilhams & Clark's Matchless Fertilizer 
Williams & Clark's Meadow Queen Fertihzer 
Williams & Clark's Potato Phosphate 
Wilhams & Clark's Prohfic Fertihzer 
Wilhams & Clark's Seed Leaf Tobacco Manure Revised 
Williams & Clark's Spl. Americus Com Phosphate without Potash 
Williams & Clark's Spl. Americus Potato Manure without Potash 
Ameiicui Nitro-Phospho Coipontion, 80 Lftfayette St., New Tork City 
Phosphogerm (Inoculated Organic) 

Apotbeccries H&U Co., Waterbnry, Conn. 

Acid Phosphate 
Castor Pomace 
Consohdated Rendering Co.'s Steamed Bone 
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REGISTERBD BRANDS. 

^h 

Liberty Com, Fruit and All Cropa 
Liberty Market Gardeners' Special 
Liberty Market Gardeners' Special (Potash) 
Lib^y Potato and Vegetable Special 
Liberty Sbeep Manure 
Liberty Tobacco Special 
Liberty Tobacco Special (Potash) 
Liberty Top Dresser tor Grass and Grain 
Nitrate of Soda 
Raw Ground Phosphate Rock 
Tankage 
Annoni FertiUiST Worki, 306 Broadway, Kew Tork City. 
Armour's Acid Phosphate Fertilizer 
Armour's Bone Meal 
Armour's Cereal Special No. 1 Fertilizer 
Armour's Cereal Special No. 2 Fertiliier 
Armour's Cereal Special No. 3 Fertilizer 
Arinour's Complete Potato Fertilizer 
Armour's Crop Grower 
Armour's 4-10-0 Fertilizer 
Armour's 4-8-5 Fertilizer 
Armour's Gardeners' Choice Fertilizer 
Armour's General Crop Fertilizer. 
Armour's Grain Grower Fertilizer 
Armour's Nitrate of Soda 

Armour's Potato, Onion and Vegetable Fertilizer 
Armour's Sheep Manure 

Armour's Spl. Tobacco Grower No. 2 Fertilizer 
Armour's Super-Grade Potato Mixture Fertilizer 
Armour's Tobacco Special Fertilizer 
Armour's Tobacco Special Fertilizer (5-1-3) 
Armour's Wheat and Clover Fertilizer 
BidwfU's Formula 



Atlantic Packiiic Co., New Haven, Conn. 
Atlantic Fine Bone Meal 
Atlantic Grain Fertilizer 
Atlantic Potato Phosphate 
Atlantic Special Vegetable 
Atlantic 3-8-3 
Atlantic Tobacco Grower 
Atlantic Tobacco Special 
Atlantic 2-8 
Atlantic 2-8-3 
Atlantic 4-8 
Dry Ground Fish 
Ground Tankage 
Nitrate of Soda 



BerkaUre FertUixer Co., Bridxeport, Conn. 
Berkshire Ammoniated Bone Phosphate 
Berkshire Complete Fertilizer 
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Berkshire Complete Tobacco 

Berkahire Dry Ground Fish 

Berkshire Economical Grass Fertilizer 

Berkshire Fine Ground Bone 

Berkshire Grass SpeciaJ 

Berkshire Long Island Special 

Berkshire Market Garden Fertilizer 

Berkshire Potato and Vegetable Phosphate 

Berkshire Tobacco Grower 

Berkshire Tobacco Starter 

Acid Phosphate 

CaatoT Pomace 

Nitrate of Soda 

Sheep Manure 



BowkflT Fertilit«r Company, 60 Trinity Place, Not Toik Citf. 
Bowker's All Round Fertilizer 
Bowker's Conn. Valley Tobacco Fertilizer 
Bowker'a Com, Grain and Grass Phosphate 
Bowker's Fisherman's Brand Fish and Potash 
Bowker's Four Ten Hill and DriU 
Bowker's Freah Ground Bone 
Bowker's Hill and Drill Phosphate 
Bowker's Lawn and Garden Dressing Revised 
Bowker'a Nitrate of Soda 
Bowker's Potato and Vegetable Phosphate 
Bowker's 16% Acid Phosphate 
Bowker'a Soluble Phosphate 

Bowker's Square Brand Farm and Garden Phosphate 
Bowker's Superphosphate with Ammonia 1% 
Bowker's Superphosphate with Ammonia 2% 
Bowker'a Superphosphate with Ammonia 3% 
Bowker's Superphosphate with Ammonia i% 
Bowker's Superphosphate with Ammonia 5% 
Bowker's Sure Crop Phosphate Revised 
Bowker's Three Ten All Round 
Bowker's Tobacco Grower 
Bowker's Two Ten Farm and Garden 
Stockbridge Complete 
Stockbridge Market Garden Manure 
Stockbridge Tobacco Manure 
Stockbridge Top Dressing and Forcing Manure 



Brod4, F. W., ft Co., 119 Madison Ave., Memphis, Tesn. 

Dove Brand Cotton Seed Meal 

Jay Brand Cotton Seed Meal 

Owl Brand High Grade Cotton Seed Meal 

Bneke;e Cotton Oil Company, Cincinnati, Ohio. 

Buckeye Good Cotton Seed Meal 
"Buco Cottonseed Feed 

Cbicago Feed ft Feitiliiei Company, 809 Exchanie Ave., Union Stock 
Tarda, Chicago, HI. 

Magic Brand Pulverized Sheep Manure 
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Chittenden, E. D., Compui;, Bridgeport, Conn. 

Chittenden's Complete Tobacco and Onion Grower 

Chittenden's Complete Tobacco and Onion Grower without Potash 

Chittenden's Tobacco Special with 5% Potash 

Chittenden's Tobacco Special without Potash 

Chittenden's Vegetable and Onion Grower without Potash 
CUrk, Eyerett B., Seed Compuij, HiUord, Conn. 

Special Mixture for General Use 

Special Mixture with Potaeh 
Co«-Moitimet Coi^ 61 ChunbeiB St., Hsir Tork City. 

E. Frank Coe's Basic Fruit and Legume Phosphate (Basic Lime 
Phosphate) (Key-Plow Brand) 

E. Prank Coe'a Celebrated Special Potato FertiUzer Revised 

E. Frank Coe's Columbian Com and Potato Fertihier 

E. Frank Coe's Connecticut Wrapper Grower 

E. Frank Coe's Com King 

E. Frank Coe's Dissolved Phosphate and Potash 

E. Frank Coe's Gardeners' and Truckers' Special 1916 

E. Frank Coe's Gold Brand Excebior Guano Revised 

E. Frank Coe's H. G. Ammoniated Superphosphate 1916 

E. Frank Coe's New Englander Special 

E. Prank Coe's Nitrate of Soda 

E. Frank Coe's Prolific Crop Producer 1916 

E. Frank Coe's 16% Superphosphate 

E. Frank Coe's Special Grass Top Dressing 

E. Frank Coe's Tobacco Leaf Fertiliier 

E, Frank Coe's Tobacco Special 

Fine Ground Bone 
Colombia Ooano Co., MnnseT BoUdinf, B&ltimoTe, Hd. 

Columbia Freedom Guano 

Columbia Soluble Guano 
Conn. Fat Bendering ft Fertilisinf Coip'n., P. 0. Box 228, Nev Haven, 
Conn. 

Tankage 
Davii, S. P., Little Bock, Ark. 

Good Luck Brand of Cottonseed Meal and Cracked Screened Cake 



Essex Fertillier Company, 39 North Market St., Boston, Mass. 

Essex Fish FertiUzer 3-8-3 
Essex Market Garden 3-8-4 
Essex Tobacco 5-5-4 
Essex Tobacco 6-6 
Essex Tobacco 5-7-2 
Essex 1-10-1 
EsseTC 2-8-2 
Essex 3^-10 
Essex 4-8^ 

Fertile Chemical Company, Cleveland, Ohio. 

Lime-Fertile 
Nitro-Fertile 

Filsbie, L. T., Co., Hew Haven, Conn. 

Castor Pomace 

Frisbie's Acid Phosphate 16% 

Frisbie's Corn and Grain Fertilizer 
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Friebie's Fine Bone Meal 
Frisbie'a 5-8 
Friable' B 
Frisbie's 
Frisbie's 3-8 
FriBbie's 3-8-3 
Frisbie's Tobacco 5-5-5 
Friabie'B Tobacco 6-6 
Friebie'B Tobacco Grower 
Frisbie'a Tobacco Special 
Frisbie'a 2-8 
FriBbie'B 4-10 
Ground Tankage 
Nitrate of Soda 



Hubbard Fertiliier Co., 802 Eeyser Bldf.. Bkltimore, Hd. 

Hubbard's Excelsior Mixture 
Hubbard's Farmers I X L 
Hubbard's 5% Royal Seal 
Hubbard's 4-10-0 
Hubbard's New England Special 
Hubbard's Nitrate of Soda 
Hubbard's Noxall Guano 
Hubbard's 16% Phosphate 
Hubbard's Tobacco Fertilizer 
Hubbard's Yellow Wrapper 

Humphr«ys-Oodwin Co., Memphii, Tenn. 
Bull Brand Cottonseed Meal 
Danish Brand Cottonseed Meal 
Dixie Brand Cottonseed Meal 
Forfat Brand Cottonseed Meal 
Unit— 1 
Unit— 2 



Intematioiul Agricnltuial Corpoifttion, Buffalo Fertiliser Woika, Buflalo, 
H. Y. 
Bone Meal 

BufFalo Ammoniated Phosphate 

Buffalo Economy , 

Buffalo Farmers Choice 
Buffalo General Favorite 
Buffalo High Grade Manure 
Buffalo New England Special 
Buffalo Onion, Vegetable and Potato 
Buffalo Phosphate and Potash 
Buffalo Three Ten 
Buffalo Tobacco Grower 
Buffalo Tobacco Producer 
Buffalo Tobacco Special 
Buffalo Top Dresser and Starter 
I. A. C. Tobacco Crop 
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Koster, A. L., Snfflsld, Conn, 

Dry Ground Fiph 

HaJe Tobacco Mixture 
Liiton Afiicnltnnl CbemlGftl Worka, H««mik, H. J. 

Listers Ammoniated Dissolved Superphosphate Revised 

Listers Bone Meal 1916 

Listers Buyer's Choice Acid Phosphate 

Listers Celebrated Ground Bone and Tankage Acidulated 

Listers Celebrated Tobacco FertiliBer 

Listers Complete Tobacco Manure 

Listers Corn and Potato Fertilizer 

Listers Eastern Pride Fertilizer . 

Listers H. G, Acid Phosphate 

Listers King Bee FertiUzer 

Listers Plant Food 1916 

Listers Special Crop Producer 

Listers Special Tobacco Fertihzer 

Listers Standard Pure Superphosphate of Lime 

Listers Success FertiUzer 

Listers Superior Ammoniated Superphosphate 1916 

Lovitt, L. B., ft Co., Hsmphis, Tann. 

"Maloneys Pride No. 1" (7) 
"Maloney's Pride No. 2" (6) 
"Maloney's Pride No. 3" (8) 
Lov«U FartiliiBr Co., 40 North Markat St., Braton, Mms. 

Acid Phosphate 16% 

Lowell Animal Brand 3-8-4 

Lowell Bone Fertilizer 2-8-2 

Lowell Dissolved Bone Fertilizer 2-10 

Lowell Empress Brand 1-10-1 

Lowell 3i-10 

LoweU 2-8-3 

Lowell 3-8-3 

LoweU 4tS^ 

Lowell 5-8 

Lowell S-8-4 

Lowell Ground Bone 2j-26 

Lowell Lawn and Garden Dressing 4-7-2 

Lowell Tobacco 5-5-4 

Lowell Tobacco 5-6 

LoweU Tobacco 5-7-2 

Nitrate of &oda 
Ljh & Lfle, HnntSTillfl, Alk. 

"Economy" C. S. Feed 
M&pes FormnU ft FeniTiin Giuno Co., 143 Liberty St., Mev Tork City. 

Mapes Corn Manure 

Mapes C. S. Tobacco Manure 

Mapes General Crop (1916 Brand) 

Mapes General Tobacco Manure 

Mapes General Truck Manure 

Mapes Grain Brand 

Mapes Potato Manure 

Mapes Potato Manure {1916 Brand) 

Mapes Tobacco Starter, Improved 
Natioul Fertiliser Co., 60 Trinity Place, New Toik City. 

National Ammoniated Bone Phosphate 

National Complete Grass Fertilizer 
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National Complete Tobacco Fertilizer 
National Eureka Potato Fertiliser 
National 5-4 Tobacco Manure 
National Market Gardes Fertilizer Revised 
National Nitrogen Phosphate Mixture No. 1 
National Nitrogen Phosphate Mixture No. 2 
National Nitrogen Phosphate Mixture No. 3 
National Nitrogen Phosphate Mixture No. 4 
National Nitrogen Puosphate Mixture No. 6 
National Pine Tree State Potato Fertilizer 
National Potato Phosphate 
National 16% Plain Superphosphate 
National Soluble Bone and Potash 
National Special Tobacco Revised 
National Lniversal Phosphate 
National XXX Fish and Potash 



y«v BuUitd F«itllii«r Co., 40A North Market St., Boston, Mass. 
N. E. Superphosphate 3-8-4 
N. E. Tobacco 5-4 
N. E. Tobacco 6-5-4 
N. E. Tobacco 5-6 
N. E. 1-10-1 
N. E. 2-8-2 
N. E. 2-8-3 
N. E. 3-8-3 
N. E. 3i-10 
N. E. 5-8-7 

Nitrato Afsnciea Co., 85 Water St., New Toik Citr. 

N. A. C. Brand Acid Phosphate 

N. A. C. Brand 8-6-5 Truckers Top Dresser 

N. A. C. Brand 4-8^ Potato Formula 

N. A. C. Brand Ground Bone 

N. A. C. Brand Muriate of Potash 

N. A. C. Brand Nitrate of Soda 

N. A. C. Brand 2-8-2 AU Crop Formula 



Olda te Whipple, Hartford, Conn. 
Acid Phosphate 
Nitrate of Soda 

& W Complete Com, Potato and Onion Fertilizer 
O & W Complete Tobacco Fertilizer 
O & W Dry Ground Fish 
O & W Grass Fertilizer 
O & W H. G. Tobacco Starter 
O & W Special Com, Onion and Potato Fertilizer 
O & W Tobacco Special Fertilizer 
Precipitated Bone Phosphate 



Park ft Pollard Co., Boston, Mass. 

P. & P. Offcolored Cottonseed Meal 
Upland Cottonseed Meal 
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BEQISTBBED BRASSyS. 11 

Punwnter ft PolMr FcrtOisar Co., 11 Nottli Mftiket St., Boston, BIa>s. 

PAP Plymouth Rock 3-8-4 

P & P Tobacco 5-4 

P & P Tobacco 5-5-4 

PAP 1-10-1 

PAP 2-8-2 

P & P 2-8-3 

P & P 2-10 

P & P 3i-10 

P & P 4-8-4 for Potatoes, Corn and Vegetablea 
Pawtncket Rendering Co., Fawtncket, R. I. 

Ground Bone 

2-8-2 Brand 

3-8-4 Animal Brand 

4-8^ Brand 

6-8^ Brand 
Piedmont- Mt. Aiiy Onuio Co., Baltimore, Hd. 

Brown's Fertilizer for Com and Grain 

Brown'a H. G. P. and General Crop Manure 

Brown's Potato Fertilizer 

Brown's Special Fertilizer 

Brown's »>ecial & T and Market Garden 

Brown's "robacco Manure 

Muriate of Potash 

Nitrate of Soda 

Piedmont 3-S-4 Fertilizer 

Piedmont 4-8-6 Fertilizer 

Piedmont 16% Acid Phosphate 

Piedmont 3 50 Bone Meal 

Piedmont 6 30 Tankage 

Shay's Com Fertilizer 

Shay's Potato Fertilizer 

Shay's Special FertiUzer 
PnlTerisad Manure Co., 828 Exchange Ave., Union Stock Tarda, Chicago, 

ni. 

Wizard Brand Manure 
Quality Fertilizer Works, 52 Canal St., Stamford, Cona. 

Bartlett Brand Special Tree Fertilizer 
Robinson, QaoTge B., Jr., 16 Broadway, New Tork City. 

"Robin" Brand Cotton Seed Meal 
Rogers A Hubbard Company, Mlddletown, Conn. 

Hubbard's "Bone Base" Fertilizer for Seeding Down 

Hubbard's "Bone Baae" Oats and Top Dressing 

Hubbard's "Bone Base" Soluble Com and General Crops Manure 

Hubbard's "Bone Base" Soluble Potato Manure 

Hubbard's Pure Raw Knuckle Bone Flour 

Hubbard's Strictly Pure Fine Bone 

R. & H.'a Ail Soils-All Crops Phosphate 

R. & H.'s CUmajc Tobacco Brand 

R. & H.'s Complete Phosphate 

R. & H.'a Cottonseed Meal 

R. & H.'a Potato Phosphate 

R. & H.'a Soluble Tobacco Manure 

R. & H.'s Tobacco Grower, Vegetable Formula 
Roystei, F. S., Gnano Company, 1603 Mnnsey Bldg., Baltimore, Md. 

Dry Ground Fish 

Kainjt 
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Muriate of Potaah 

Nitrate of Soda 

Royster's Arrow Head Tobacco Formula 

RoyBter'a Banner Guano 

Roy Bier's Bully Guano 

Royster's Dreadnought Guano 

RoyBter'a Fish and Potaaii 

Royater'fl Fish, Flesh and Foul Guano 

Royster's Landmark Brand 

Royater's Perfeoto Tobacco Formula 

Royster's Prime Fish Brand 

Royster's Purity Brand 

Royeter'e Quality Trucker 

RoyBter'a 16% Acid Phoaphate 

Roster's Truckers' Delignt 

Royster's Vail "" ' 

Stevens Form 
Sanderson F«rtlUier ft Chemical Co., Nov Havon, Conn. 

Sanderson's Acid Pboephate 

Sanderson's Atlantic Coast Bone, Fiah and Potash 

Sanderson's Complete Tobacco Grower 

Sanderson's Com Superphosphate 

Sanderson's Fine Ground Bone 

Sanderson's Formula A 

Sanderson's Formula B 

Sanderson's H. G. Ammoniated Phosphate 

Sanderson's Kelsey's Bone, Fish and Potash 

Sanderson's Nitrate of Soda 

Sanderson's Phosphate without Potash 

Sanderson's Potato Manure 

Sanderson's Special without Potash 

Sanderson's Tobacco Grower 

Sanderson's Top Dressing for Grass and Grain 

Sanderson's Top Dressing for Grass and Grain without Potash 

South American Sheep and Goat Manure 
Shoemakai, M. L., ft Co., Inc., Tenango St. and Delavare At*., Phila- 
delphia, Fa. 

Swift-Sure Bone Meal 

Swift-Sure Superphosphate for General TTae 

Swift-Sure Superphosphate for Potatoes No. 1 

Swift-Sure Supeiphoaphate for Tobacco 

Swift-Sure Tankage 

Soper, J. E., Co., 206 Chamber of Commerce, Boston, Hass. 

Pilgrim Cottonseed Meal 
Pioneer Cottonseed Meal 
Puritan Cottonseed Meal 
Sopor's 5% Nitrogen C/S Meal 
Soper's 6% Nitrogen C/S Meal 
Soper'a 7% Nitrogen C/S Meal 

Southern Cotton Oil Company. Falls Bnildinf, 22 K. Front St., Memphis, 
Teun. 

Cotton Seed Meal 

Sprlnffleld Rendering Co., 88 Libert; St., Springfield, Mass. 

Springfield Animal Brand 
Springfield Fine Ground Bone 
Springfield Grain and Grass 
Springfield Tobacco Special 
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ttEQISTERED BKANDS. 



American Red Tag Cotton Seed Meal 

Surety Brand Cotton Seed Meal 

Yellow Tag Cotton Seed Meal 
Tiiciaui-CaraUna Chemicy Co., EqnittU* Bnlldini, 120 Bioadwar, New 
Tork City. 

V-C Bone Meal 

V-C Challenge Brand 

V-0 Champion Brand 

V-C Cherokee Brand 

V-C Fish and Potash Brand 

V-C Indian Chief Brand 

V-C Monarch Brand 

V-C Owl Brand 

V-C Pawnee Brand 

V-C Plant Food for Vegetables, Lawns and Flowers 

Virginia-Carolina Plow Brand 
Wilcm FertiUiei Comptnr, Hrstic, Conn. 

Acid Phospbate 

Eldredge Fish and Potash 

Nitrate of Soda 

Wilcox Com Spiecial 

Wilcox Dry Ground Fish 

Wilcox FiBh and Potash 

Wilcox Grain Fertilisier 

Wilcox Grass Fertilizer 

Wilcox High Grade Fish and Potash 

Wilcox Potato and Vegetable Phosphate 

Wilcox Potato Fertihzer 

Wilcox Tobacco Special 
Witherboe, Sheiman ft Company, 393 H&in St., Wotcester, Mass. 

Barium-Phosphate Grade A 

Barium -Phosphate Grade B 

Barium-Phosphate Grade C 

Ground Phosphate Rock 

Nitrate of Soda 
Woodraft, S. D., A Soni, Orance, Conn. 

Sheep Manure 

Woodruff's Home Mixture 
Worcester Renderinc Co., Auburn, Mass. 

Prosperity Brand Royal Worcester Com and Grain Fertilizer 

Prosperity Brand Royal Worcester Ground Steamed Bone 

Prosperity Brand Royal Worcester Potato and Vegetable Fertilizer 

Prosperity Brand Royal Worcester Special Grain Fertilizer 



During the year Mr. Churchill, the Station's A^ent, has visited 
105 towns and villages in the State and gathered 547 samples, in 
the manner provided by law. Twenty of these registered brands 
have not been sold in the State, and seventy-eight, although re- 
ported to have been sold in Connecticut, could not be found by 
the sampling i^ent and therefore have not been examined. 
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14 CONNECnCUT EXPERIMENT STATION BULLETIN 223, 

In the following pages are g^ven the analyses of all the brands 
which were sampled, as well as those sent for analysis by individ- 
uals. Of the latter the Station is not responsible for the accuracy 
of the sampling, although pains have been taken to secure from 
the senders certification that the Station's method of sampling 
was followed. 

Classification of Featilizers Analyzed. 

1. Containing nitrogen as the chief acfiii? ingredient: gamplea. 

Nitrate of soda 14 

Sulphate of ammonia 1 

Cotton seed meal 115 

Castor pomace 3 

2. Conlaining phosphoric acid as the chief active ingredient: 

Barium* phosphate 3 

Raw rock phosphate 2 

Precipitated bone phosphate 1 

Basic Ume phosphate 2 

Diseolved rock phosphate or acid phosphate 20 

3. Containing potash as the chi^ active ingredient: 

Cotton hull ashes 1 

Potash salts and potash-lime 4 

4. Raw materiah containing nitrogen and phosphoric acid: 

Fish manures 16 

Slaughter house tankage 15 

Bone manures 19 

Mixed bone and tuikage I 

Garbage tankage 1 

6. Mixed fertilizers: 

Nitrogenous superphosphates without potash - 92 

Nitrogenous superphosphates with potash 246 

Home mixtures 16 

6. Miscellaneous feHilizers and waste products: 

Tobacco stems, stalks and dust 4 

Nitro-Fertile and Lime-Fertile 2 

Sheep manure 9 

Wood ashes 19 

Lime and Ume-kiln ashes 4 

Other miscellaneous materials 15 

Total 625 

I. RAW MATERIALS CHIEFLY VALUABLE FOR 
NITROGEN. 
NITRATE OF SODA. 
Fourteen samples were analyzed as follows : 
14484. Sold by the Berkshire Fertilizer Co., Bridgeport. Sam- 
pled at the factory. 
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NITRATE OF SODA. 15 

14487. Sold by Apothecaries Hall Co., Waterbury. Stock of 
R. H. Morgan, West Cheshire. 

14488. Sold by F. S. Royster Guano Co., Baltimore, Md. 
Stock of J. R. R^hard & Sons, West Cheshire. 

16149. Sold by Coe-Mortiraer Co., New York. Stock of Con- 
yer's Farm, Greenwich. 

14479. Sold by Olds & Wliipple, Hartford. Sampled at the 
factory. 

14936. Sold by. Piedmont-Mt. Airy Guano Co, Baltimore, Md. 
Stock of Farmers' Exchange, Woodstock. 

16045. Sold by the Hubbard Fertilizer Co., Baltimore, Md. 
Stock of H. H. McKnight, Ellington. 

14419. Sold by American Agricultural Chemical Co., New 
York. Stock of E. N. Austin, Suffield. 

16206. Sold by the Atlantic Packing Co., New Haven, Sam- 
pled at the factory. 

16206. Sold by L. T. Frisbie Co., New Haven. Stock of 
P. Schwartz Co., New London. 

14477. Sold by Sanderson Fertilizer & Chemical Co., New 
Haven, Sampled at the factory. 

14672. £old by Wilcox Fertilizer Co., Mystic. Stock of G. R. 
Stannard, Branford. 

15075. Sold by the Lowell Fertilizer Co., Boston. Stock of 
Litchfield County Coop. Association, Torrington. 

14828. Sold by the Bowker Fertilizer Co., New York. Stock 
of F. B. Newton Est., Plainville. 

Table I. Analtbes ov Nitrate or Soda. 



144M 


14.80 


15.44 


J70,00 


22.6 


14487 


15.00 


15.50 


70.00 


22.6 


14488 


16.00 


15.54 


74.75 


24.0 


16149 


15.00 


16.40 


75.00 


24.3 


14479 


15.00 


15.34 


75.00 


24.4 


14930 


15.22 


15.30 


75.76 


24.7 


16045 


15.22 


16.24 


76.15 


24.9 


14419 


15.00 


15.68 


80.00 


25.5 


16206 


15.00 


15.16 


80.00 


26.4 


1B206 


16.00 


15.32 


85.00 


27.7 


14477 


15.00 


15.42 


86.75 


28.1 


14672 


15.00 


14.94 


86.00 


28.8 


1507S 


15.00 


15.28 


90.00 


20.4 


14828 


15.00 


15.76 







SULPHATE OF AMMONIA. 
One sample was examined. 
■ 14483. Sold by the Barrett Co., of New York City. Stock 
of Berkshire Fertilizer Co. Cost JlOO per ton. It contained 20.92 
per cent, nitr(^;en. 
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16 CONNECTICUT EXPERIMENT STATION BULLETIN 223. 

Hitrogen in this aampla costB 23.9 cents per pound. Snlpbftte of am- 
monia and nitrate of soda have been altogetlier the cheapest toims of 
aTaJUable nitrogen in out market. 

COTTON SEED MEAL. 

One hundred and fifteen samples have been examined, and 
their analyses appear in the following table. 

The per cent of nitrogen has ranged from 5.10 to 8.11 per cent, 
the average being 6.50 — ^very decidedly higher than in any season 
since 1916. 

There has been considerable fluctuation in price during the win- 
ter and spring, the average being $79.55 per ton. Making no 
valuation of the phosphoric acid and potash in the meal, the aver- 
age cost of nitrogen in meal has been 61.2 cents per pound. 

If the phosphoric acid contained in the meal were credited at 
7 cents per pound and potash at 12 cents per pound, the cost of 
nitrogen would be about 54J^ cents per pound. Twenty-eight of 
the samples did not meet their guaranties, but eight of these were 
sold on a unit baais so that the buyer only paid for the actual 
amoimt of nitrogen received, which is altogether the most satis- 
factory basis of payment. The prices ranged from J70 to 190 
per ton, following in some measure the fluctuations in the whole- 
sale market. 
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COTTON SEED MEAL. 17 

Table II. Analyses of Cotton Seed Meal. 



Car No. or MsrkB. 



AmoricAii Cotton Oil Co., 
Nav Tork City. 

1 American Red Tag, C. 5 



Ashcraft-WilkmBon Co., 
Atlanta, Qa. 

2 Paramount Brand C. S 



F. W. Brodg ft Co., 
Mflmphia, Tonn. 

1 Owl Brand 



Purchased, Sampled oi 



J, E. Phclpa, Suffield,. 



A. D. Bridge's Sons, Inc., Hazard- 
W. J. Reeves, Windsorvitle . . 



14443 
14444 
14490 
14549 
14&S1 

14SS2 



E. T., 18543 , , 
Soo L,, 31488... 
" it Color, 0. S. 

104426 

Off Grade, C. 8. 

C. 230350 



Cotton Se«d Piodncta Co. 
Louisville, K;. 

leC. S. Meal 



S. F. D&Tia, 
Little Bock, Aik. 

3 Good Luck Brand 

6 Good Luck Brand 



G. T. Soule, New Milford, . . 
Station Agent from G. E. Ackley 

Co., New Milford 6 

S- F. Holcomb & Son, West Granby 6 
Station Agent from A. D. Bridge's 

Sons, Hazardville 

E. H. Rollins, Granby 



G. T. Soule, New Milt 

Ahem Bros., East Windsor Hill. . 

A, W. Camp, Danbury 



L. P. Abbe, Hazardville 

Station Agent from E. M. Waller, 
Gaylordsville 



77.00 

79,00 

75.00 
74.00 
81,20 
75.00 



15 8.50 . 
10 6.50 ( 



87.00 

82.00 
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CONNECTICUT EXPERIMENT STATION BULLETIN 223. 

Tablb II. Analyses op Cotton Seed Meal — (Continued). 



Piuchased. Sampled 



R. H. Osborne, Warehouse Point 3 



161S2 
16222 
146B9 

16133 
16187 
14B07 

1B134 

16136 

IfilM 



14872 
14901 
16146 



E. 8t. Lonii Cotton Oil Co., 

HAtional Stock Tardi, HI. 

1 R. I. 56053 

W. D. HkU Co., AtUnta, Oft. 

4 GoodC. S. Meal 

B Good C. S. Meal 

Obcu Holvft;, 

Aubum, M«. 

r N. Y. C. 214957 

Homphrsrs-Oodirin Co., 
Memphis, Tetut. 

1 Bull Brand, 

6 Bull Brand 

Bull Brand 

Bull Brand 

Danish Brand 

Danish Brand 

Danish Brand 

Dixie Brand, 89646 

Bright C. S. Meal, Penn. 

Bright C.'sI'Meali'L.'V, 
82216 

Bright 0. 8. Meal, C. & N. 
^ 101624 

Off-Color C.' 8'. M'e'ai,'W.' B. 

45334 

ff-Color C. S. Meal, Pa. 

63451 

Off-Color C. S. Meal, C. M. 

4 St. P. 75860 

Off -Colore. 8. Meal, 246729 
Off-Grade C. S. Meal, A. T. 

AS. F. 31182 

C. S. Meal, C. &0. 8803.. 
C. 8. Meal, 111209 

B C. S. Meal, B. & M. 62922 



C. D. Cannon, Windsor Locks. . 



A. D. Ellsworth, Broad Brook 

Station Agent from A. E. Hall, 
Wallingford 



William Gilligan, Windsor. . 



P. T. McCue, Windsor Looks. . 
Station Agent from E. Man- 

Chester & Sons, Winsted . . 
J. A. Sherwood, Long Hill. . . 
C. L. Luce, New Britain. , . . 
Station Agent from G- S. Phelps, 

Thompsonville 

The Coles Co., Middletown 

W. E. Wheelock, Quinebaug. . . . 
Hartford Tobacco Corporatio' 

Hartford 

Jno. Sullivan & Son, Thompson- _ 

Jno. Sullivan & Son, Thompaot 
vitle 



G. 8. Phelps & Co., Thompson- 



2 5.76 
9 5.76 



76.00 
80.00 



5 5.75 ! 
4 5.75 I 
15.75 

9 7.50 

9 5.76 

7 5.76 



Spencer Bros,, Suffield . . 



G. T. Soule, New Milford. . . 
The Coles Co., Middletown. . . 
G. S. Phelps & Co., Thompaon- 

L. B. Haas &"Co.", HMtford.". 



94.71 

72.00 

72.00 

73.00 
74.00 

68.00 

76.16 
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COTTON SEED UEAL. 19 

Tablb II. ANAI.TBK3 OP CoiTOH Sbbd Meal — (Continued). 



Purehued. Sampled oi 



14530 
14531 
14G32 
14633 
14S34 
14535 
14666 



HnmpbTsjs-aodwin Co., 
HempUi, T«im. 

{Continued). 
Ofl-GradeC.S. Meal, P.M. 

70929 

Off-Grade C. S. Meal, M. O. 

P. 34509 

Off-Grade C. S. Meal, G. T. 

25226 

Off-Grade C. S. Meal, G. E. 

T. 2126 

Off Grade 0.8. Meal, C. C. 

C. & S. T. L, 63951 

Off-Grade C.S. Meal, N.Y. 

C, 255143 

Dark C. S. Meal, Chi,, St. 

P. 28404 

C. S. Meal, 101182 



J. Orr, West SuflSeld.. 
8. J. Orr, West Suffield.. 
S. J. Orr, Wert Suffield . , 
S. J, Orr, West Suffield.. 

J. Orr, West Suffield.. 
S. J, Orr, West Suffield. 



L. B. LoTitt b Co., 

Mempliii, Tenn. 

1 Off Color C. S, Meal, M. C, 



14662 
14754 
14800 

14810 

14401 

14431 

14432 

14433 

14438 

14439 

14469 

14462 

14463 



Off -Colore. S. Meal 

Off-Color C. S. Meal 

Off-Color C. S. Meal, N. P. 

19112 

Off-Color C. S. Meal, K. C. 

S 12532 
Off-Color C. S. Meali P.R. 

R. 48726 

Off-Color C. S. Meal, C. B. 

Q. 105732 

Off-Color C. S. Meal, St. Fe 

30995 

Off-Color C.S. Meal, M. C, 

46667 

Off-Color C. S. Meal, I, C 

24343 

Off-Color C. S. Meal, Penn, 

35562 

ff-Color C. B. Meal, F. W. 

D 4635 

Off-Color C. S. Meal, I. A 

G. N. 5507 

Off-Color C. S. Meal, S. L. 

&S. F. 40673 



Spencer Broa^ Suffield 

O. T. Cone, Warehouee Point. . 
J. B. Parker, Poquonock 



Spencer Broe., Suffield. . 
Spencer Bros., Suffield. 
Spencer Bros,, Suffield , . 
Bros., Suffield. . 
Spencer Bros., Suffield. . 
Spencer Bros., Suffield . , 
Spencer Bros,, Suffield . . 
Spencer Bros., Suffield . , 
Spencer Bros., Suffield. . 
Spencer Bros., Suffield. , 
Spencer Bros., Suffield. . 



S72.81 
74.49 
69.75 
69.94 
68.54 
69.19 



7.13 
7.20 


80.15 

88.95 
79.39 


7.67 


92.24 


7.92 


90.11 


6.87 


80.44 


7.25 


82.51 


6.29 


72.23 


6.99 


79.30 


6,89 


78.92 


6.68 


78.92 


6.39 


71.00 
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CONNECTICUT EXPERIMENT STATION BULLETIN 223. 

Table II. Analyses of Cotton Seed Msai, — {Continued). 



14469 
14470 
146SS 
14650 
14801 
1482B 
14484 
14686 



14871 

14297 
14335 
14337 
14460 
144S1 
14466 

14600 
14604 
14606 
14630 



I. B. LoTitt ft Co., 
M«mphia, Teun. 

(Conliniied) . 
Off-Color C. S. Meal, P. L. 

535715 

Off-ColotC.S. Meal, N. Y, 

C. 229466 

Off-Color 0. S. Meal, L. E. 

&W. 12215 

Off-Color C. S. Meal, L. V. 

Off-Color'C. S." Meal,'B! A 

M. 47599 

Off-Color C. S. Meal, L. & 

N7607 

Off-Color C. S. Meal, B. & 

0. 89651 

Off-Color C, S. Meal, A. T. 

& S. Fe 7460 

Lrl« ft Lji«, 

HnntsTille, Ala. 

Economy Brand Sou 120566 

W. C. Nothem, HompIiiB. 

Special No. 1, T. P. 8055.. 
Off-Color, 120719 

P&rk ft PolUrd C«., Boston. 

Upland C. S. Meal 

Off-Color C. S, Meal 

B.&L.E. 81002 

B.'&'6IS55ii.'.'.'.'.'.'.'.'.'.'.'., 

B^ 45144 

Off-Qual., C. C. C. <fc St. L. 

9266 

G. T. 10102 

L.&N.3460 

C. of G. 60017 

S. S. W.7320 

Off-Grade 

The Rofer ft Hubbard Co., 

Hlddletovn. 
C. & O. 3223 



John Edgar, Enfield 

Spencer Bros., Suffield 

Spencer Bros., Suffield 

Spencer Bros., Suffield 

Spencer Bros., Suffield 

Spencer Bros., Suffield 

Spencer Bros., Suffield 

Spencer. Bros., Suffield 

G. T. Soule, New Milford 

G. S. Phelps, Warehouse Point. 
J. W, Crowell, Burnside 

Station Agent from F. B. Newton 
Est., Plainville " 

Rockville Milling Co 

Ahem Bros., E. Windsor Hilt. . . 

L. C. Daly, Warehouse Point . . . 

Broad Brook Lumber & Coat Co.. 

Broad Brook Lumber & Coal Go. . 

Station Agent from Broad Brook 
L. & C. Co " 

E. H. RoUina, Granby 

Broad Brook Lumber & Coal Co. . 

Broad Brook Lumber & Coal Co.. 

E. H. Rollins, Granby 

Station Agent from G. E. Ackley 
" " New Milford " 

Station Agent from P. F. Chan 
berlain. Broad Brook 



15 6.85 
'8 6.87 



06.50 
18.00 



$78.54 
79.75 
82.01 
81.32 
82.92 
75,62 
97.90 
97.41 



83.00 

81.00 
74.50 
78.00 
83.79 
81.13 

82.55 
75.25 
87.50 
85.12 
74.50 

80.00 



756.50 82. OQ 
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COTTON BEED HEAL. 21 

Table II. Analtsbs op Cotton Seed Meal — (Concluded). 



14351 
15189 
14661 



14393 
14422 



3. E. Soper & Co., B«Hton. 

Puritan C. S. Meal 

Puritan C. S. Meal 

Puritan C, S, Meal 

Off-Color C. S. Meal 

Off-Color C. S. Meal, C. P. 

205692 

Off-Color C. 8. Meal, 

138752 

Off-Color C. S. Meal, 

138752 

1 Off-Color C" S. 'Meal,' N.' P. 



14870 
16091 

14728 

14496 

14416 
14611 



OS-Color C. S. Meal, Penn. 

608298 

Off-Color C. 8. Meal 

Off-Color C.S. Meal 

Tft;lor Commission Co., 
Atlanta, Qa. 

Terrell Cotton Oil Co. 

Tesaikana Cotton Oil 
and Fertiliioi Co., 
Texarkana, Ark. 



Union Seed & Fert's'r Co, 
New Tork. 

9 Surety Brand C. S. Meal. 



B Amer. Red Tag C. 8. Meal 
Jobber Unknown. 



Punhued, Sampled oi 



Benjamin Fenn, Milford 

J. B. Cannon, Granby 

The Coles Co., Middletown . , 

Station Agent from P. Schwartz 

Co., New London ' 

Spencer Bros., Suffield 

Spencer Bros., Suffield 

L. C. Seymour, Windsor Locks. . 



J. T. O'Neill, Bumside 

~ ,ation Agent from A. Manning, 

So. Manchester 

Arthur Manning, Manchester. . 



E. T. Hurlburt & Son, Somers. . 



Station Agent from F. H. Rolf, 
Guilfor<r 

Coles Co., Middletown 

Station Agent from M. E. Thomp- 
son, Ellington 

J.E. Phelps, Suffield 



84.78 
74.00 



78.60 

87.50 



75.00 
81.00 
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CONNECTICUT EXPERIMENT STATION BULIJBTIN 223. 



CASTOR POMACE. 

Three samples were analyzed as follows : 

14421. Sold by American Agricultural Chemical Co., '. 
York City. Stock of E. N. Austin, Suffieid. 

14B16. Sold by the Apothecaries Hall Co., Waterbury. £ 
pled at the factory. 

14481. Sold by Baker Castor Oil Co., New York City. S 
of Olds & Whipple, Hartford. 

Analyses of Castor Pomace. 

Station No 14421 14S15 14481 

Per cent, of 

Nitrogen guaranteed 4,50 4.52 4.50 

Nitrogen found 5.29 5.73 5.72 

Cost per ton $60.00 $60.00 $57.00 

Nitrof on coBta p«r poond 66.7 S2.3 49.9 



II. RAW MATERIALS CHIEFLY VALUABLE FOR 
PHOSPHORIC ACID. 
BARIUM-PHOSPHATE. 

14977. Grade A. Sold by Witherbee, Sherman & Co., Port 
Heniy, N. Y. Stock of J. H. Miller, Stamford. Guaranteed 28 
per cent, phosphoric acid. 

14932. Grade B. Sold by Witherbee, Sherman & Co., Port 
Henry, N. Y. Stock of Geo. S. Caiier, Clinton. Guaranteed 
16 per cent, phosphoric acid. Cost $25.00 per ton. 

14933. Grade C. Sold by Witherbee, Sherman & Co., Port 
Henry, N. Y. Stock of C. E. Lyman, Middlefield. Guaranteed 
14 per cent phosphoric acid. Cost $22.00 per ton. 

Analyses of Bariuu- Phosphate. 

Station No 14977 14932 14933 

Water-soluble phosphoric acid. . Nono 0.03 None 

Gitrate-aoluble phosphoric acid. 3.18 0.59 0.24 

Insoluble phosphoric acid 25.16 16.6S 16.21 

Total phosphoric acid 28.34 17.30 16.45 

PhosptkOiic ftcid cost cents per poniid 7.2 6.7 

RAW ROCK PHOSPHATE. 

Two samples were analyzed as follows: 

1S181. Tacco Ground Phosphate. Sold by Tennessee Agri- 
cultural Corporation, Centerville, Tenn. Sent by E. E. Burwell, 
New Haven. 

16160. Raw Ground Phosphate. Sold by Apothecaries Hal| 
Co., Waterbury. Stock of H- -A.. Edwards, Naugatuck. 
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VARIOUS PHOSPHATES. 23 

ANALT8B8 OF RaW RoCK PhOSPHATE. 

Station No 1B181 16160 

Water-soluble phosphoric acid 0.16 0.04 

Citrate-soluble phosphoric acid 2.31 3.12 

Citrate-inBoluble phosphoric acid 21.25 28.00 

Total phosphoric acid 23.72 31.22 

"Available phosphoric acid found 2.47 3.16 

Cost per ton 817.00 

16181 was ground phosphate which had been saturated with 
strong liquid manure, worked over and exposed to the action of 
air and frost for a year. 

PRECIPITATED BONE PHOSPHATE. 
One sample was analyzed as follows; 

14480. Sold by Olds & Whipple, Hartford. Sampled at fac- 
tory. Cost $1.50 per unit available phosphoric acid. 
Analysis of Pbbcipitated Bone Phosphate. 

Station No 14480 

Water-soluble phosphoric acid 0.37 

Citrate-soluble phosphoric acid '. . . . 18.67 

Citrate-insoluble phosphoric acid . . " "" 



Total phosphoric acid 27.30 

. ailable phoa, 
C«Bt of "&TauabIe" phoaphoric acid per pound 1.6^ 



"Available phosphoric acid found 19.04 



BASIC LIME PHOSPHATE, 
Two samples were analysed as follows: 

1S117. Sold by American Agricultural Chemical Co., New 
York City. Stock of R.. E. Morgan, Windsor. Guaranteed 13 
per cent, "available" phosphoric acid, 14 per cent, total phosphoric 
acid. Cost $24.25 f.o.b. factory. 

14978. Basic Fruit and Legume Phosphate. Sold by Coe- 
Mortimer Co., New York City. Stock of J. C. Jackson, Wilton. 
Cost $22.75 per ton. Guaranteed 13 per cent, "available" phos- 
phoric acid, 14 per cent, total phosphoric acid. 

. Analtsbs of Basic Lxme Puospuatb. 

Station No 15117 14978 

Water-soluble phosphoric acid 2.67 3.10 

Citrate-soluble phosphoric acid 11.27 10.38 

Citrate-insoluble phosphoric acid 1.50 1.46 

Total phosphoric acid 15.44 14.94 

"Available'^ phosphoric acid 13.94 13.48 

CoBt of "&7uUb1e" phosphoric acid per pound. . . 8.4|i 

DISSOLVED ROCK PHOSPHATE OR ACID PHOSPHATE. 

The analyses of twenty samples of this material are given in 
the table. 

The prices charged have ranged from $27 to $40 per ton. The average 
cost of available phosphoric acid has been about 10.1 cents per pound. 
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Twenty samples were analyzed as follows : 

14476. Sold by Sanderson Fertilizer & Chemical Co., New 
Haven, Sampled at factory. 

14864. Sold by Piedmont-Mt. Airy Guano Co., Baltimore, Md. 
Stoclt of Farmers' Exchange, South Meriden. 

16042. Sold by the Hubbard Fertilizer Co., Baltimore, Md. 
Stock of H. H. McKnight, Ellington. 

15157. Sold by Olds & Whipple, Hartford. Stock of Havi- 
land Tobacco Co., East Windsor Hill. 

14707. Sold by National Fertilizer Co., New York City. Stock 
of R. Delaney, Somersville. 

15207. Sold by Berkshire Fertilizer Co., Bridgeport. Stock of 
D. L. Clarke & Sons, Milford. 

14482. Sold by Olds & Whipple, Hartford. Sampled at fac- 
tory. 

14417. Sold by American Agricultural Chemical Co., New 
York aty. Stock of E. N. Austin, Suffield. 

Table III. Analyses of Acid Phosphate. 



14476 15.39 1.79 0.15 17.33 17.18 16-00 J30.00 8.7 

148B4 12,17 3-13 I.Ol 18.31 15.30 16.00 27.00 8.8 

15042 14.20 1,87 0,27 16,34 16.07 16.00 29.00 9.0 

16157 13.71 3.22 0.93 17.86 16.93 16.00 30.87 9.1 

14707 11.16 5.25 0.55 16.96 16.41 16,00 30.90 9.4 

15207 14.34 3.27 0.33 17.94 17.61 16.00 33.50 9,5 

14482 12,29 3.47 0.15 15.91 15.76 16,00 30,64 9.7 

14417 14.64 2,20 0,19 17,03 16,84 16.00 33.00 9.8 

14934 11.36 4.64 2.01 18.01 16.00 16.00 32.00 10.0 

14642 12.67 2.62 1.64 16.93 15.29 16.00 32.00 10.4 

14971 13.26 2.92 0.36 16.54 16.18 14.00 35.00 10.8 

16074 12.01 3.70 1.52 17.23 15.71 16.00 34,00 10.8 

14499 13.33 1.89 0.90 16,12 15.23 16.00 33.00 10.8 

14614 14.02 1.94 0.20 16.16 15.96 14.00 35.00 11.0 

14796 13.50 3.32 0.22 17.04 16,82 16,00 38.00 11.3 

15113 13.58 2.90 0.32 16.80 16.48 16.00 40.00 12.1 

14478 13.55 3.37 0.26 17.18 16.92 16.00 

14813 14.41 3.19 0.14 17.74 17.60 16.00 

14879 12.61 2.96 1.39 16.96 15.57 16.00 

14986 9.52 5.55 1.14 16.21 15.07 16.00 

The percentage of available phosphoric acid in Sample 14642, Boystet'fl 
Acid FboBphitte, was not so hifb as guaranteed. A second sample 14879 
of the same brand cont&ined a higher percentage of available acid than 
the flist, but still did not fnllf meet its gnarantr. 
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14934. Sold by Coe-Mortimer Co., New York City. Stock of 
J. E. Stoddard, Abington. 

14542. Sold by F. S. Royster Guano Co., Baltimore, Md. 
Stock of J. R, Reinhard & Sons, West Cheshire, 

14971. Sold by Listers Agricultural Chemical Works, Newark, 
N. J. Stock of W. H. Carrier, Glastonbury. 

15074. Sold by Lowell Fertilizer Co., Boston, Mass. Stock 
of H. B. Brownson, Shelton. 

14499. Sold by Apothecaries Hall Co., Waterbury. Sampled 
at factory. 

14514. Sold by American Agricultural Chemical Co., New 
York City. Stock of Spencer Bros., Suffield. 

14795. Sold by Bowker Fertilzer Co., New York City. Stock 
of Geo. E. Ackley Co., New Milford. 

15113. Sold by Listers Agricultural Chemical Works, Newark, 
N. J. Stock of B. C. Wooding, Yalesville. 

14478. Sold by L. T. Frisbie Co., New Haven. Sampled at 
factory. 

14813. Sold by Wilcox Fertilizer Co., Mystic. Sampled at 
factory. 

14879. Sold by F. S. Royster Guano Co., Baltimore, Md. 
Stock of W. S. Brown, Trumbull. 

14986. Sold by American A^cultural Chemical Co., New York 
City. Stock of W. H. latimer & Son, Southington. 



III. RAW MATERIALS OF HIGH GRADE 

CONTAINING POTASH. 

COTTON HULL ASHES. 

15171. Sent by Olds A Whipple, Hartford. Stock of Windsor 

Tobacco Growers' Corp., Windsor. It contained 19.42 per cent. 

of potash. 



14931. Kainit. Sold by F. S. Royster Guano Co., Baltiniore, 
Md. Stock of Knowles, Lombard Co., Guilford. It contained 
14.21 per cent, potash and cost $45.00 per ton, making the cost of 
actual potash 15,8 cents per pound. 

14929. Muriate of potash. Sold by F. S. Royster Guano Co., 
Baltimore, Md. Stock of Knowles, Lombard Co., Guilford. It 
contained 56.68 per cent, potash and sold for $165 per ton, making 
the cost of actual potash 14.5 cents per pound. 

14284. Nebraska Potash. Sold by Standard Potash Co., 
Lakeside, Neb. It contained 27.30 per cent, potash. 

15023. Potash-Lime. Sent by Dexter Portland Cement Co., 
Nazarethj Pa. It contained 3.13 per cent, potash and 33.28 per 
cent, of hme. 
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M coNNECncnr experiment station buij,btin 223, 

IV. MATERIALS CONTAINING NITROGEN 
AND PHOSPHORIC ACID. 

FISH MANURES. 

Sixteen samples were examined, eleven of which were sampled 
by the Station A^eut and five by purchasers. Analyses appear 
in Table IV. 

Sample 14685 was stated to be bought by Mr. Fiske for his 
own use from the New England Fertlizer Co. It is not a brand 
r^stered by them. 

Three of the samples, 1612S, Lowell Fertilizer Co.; 16114, At- 
lantic Packing Co.; and 16136, A. L. Koster, contained much less 
nitrogen than was guaranteed. 

Tli« »Tanc» porusUf* of nitrofen, thonfb whli a wido nsfa, is 
About S.33; of »TuUbla phospbotic Mid, 6.01; and tb« coat pn ton, 
nniinc bom $S0 to (US, b«a aveiafod abotU ^.84. 



Table IV. Analtbbs c 



z 

1 

1 


Manufaotiiier or Wholesale Dealer. 


Dealer or Purchaser. 


14418 
14646 


Sampled by Station: 

American Agr. Chem. Co 

Apothecaries' Hall Co 


E. N. Austin, Suffield 

Wm. Reeves, Windsorville 


14674 
14S89 
16130 
16126 


Berkshire Fertz. Co 

East Harbor Fertz. Co 

A. L. Koster 

Lowell Fertz. Co 


Manufacturer 

Wybem Farms, Melrose 

Michael Cannon, Rockville 

T. J. Coleman, Warehouse Pt 


14537 
14930 
14644 

15183" 


Olds & Whipple 

F. S. Eoyster Guano Co 

Wilcox Fertz. Co 

Sampled by Purchaser: 
"Fish Meal," East Coast Fisher- 
ies Products Co 

A. L. Koster 

Wilcox Fertz. Co 

No. 2 

No 1 


Manufacturer 

C- R, Woodford & Sons, Avon 

Bloomstein & Adier, Burnaide 

American Sumatra Tobacco Co., 


16136 
14238 


Fassler & Silberman, Hartford .... 
American Sumatra Tobacco Co., 


14346 


Silverherz Tobacco Co., Rockville. 
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SLAUGHTER HOUSE TANKAGE. 27 

SLAUGHTER HOUSE TANKAGE. 
Table V, page 28. 

Fifteen samples were examined. Six of these were sampled by 
the Station Agent, seven were submitted by purchasers, and twp 
by a manufacturer for determinations of nitrogen availability. 
14062, Tankage base, prepared from slaughter-house tank^p, 
contained 1.64 per cent, of water-insoluble organic nitrogen, 
78.2 per cent, of which was in active form. 14063, Bone Tankage, 
contained 2.79 per cent, of water-insoluble organic nitrogen, 
87.0 per cent, of which was in active form. The neutral per- 
manganate method was employed in both cases. 

Analyses of the remaining samples appear in Table V. 

One of the samples taken by the Station Agent, 16204, Atlantic 
Packing Co., was far below its guaranty in nitrogen and phosphoric 
acid, and four others, 14476 and 14881, Conn. Fat Rendering and 
Fertilizing Corp., 14866, Piedmont-Mt. Airy Guano Co., and 
14918, M. L. Shoemaker & Co., were deficient in phosphoric acid. 



Fish Manures. 



Nitro^n. 


Ph 


.phoric 


cid. 


T.^pK0^.„lc 




3 






t 


1 


1 






^ 


d 




i 


1 




s 


1 






1 




1 






|l 


t 


I 
S 


k- 


i 


1 


i 






















i 


< 


H 


^ 


» 


6 


C 


fc. 


" 


u 


0,23 


8.92 


ft. 15 


8,23 








8.66 


6,00 


1100,00 


0.17 


8.81 


9.37' 


8,20 


o.m 


5^92 


i!62 


7.94 


5,50 


115.00 


0.18 


7.28 


7,46 


7,81 


0,50 


5-31 


0,43 


6,24 


5,50 


80,00 


0.60 


7.69 


8.29 


8.23 


0,75 


4.52 


0,95 


6.22 


6,00 


100,00 


0.52 


8.48 


9,00 


8,23 


0,70 


3,78 


0.91 


5,39 


fi.OO 


95.00 


3.90 


5.13 


9,03 


8.23 


0,33 


5,85 


1.60 


7,78 


3.00 




0.21 


7.08 


7.29 


7,81 


0,51 


4,86 


0.23 


5,60 


5,50 


i66!66 




7.67 


7,93 


7.41 


0.43 


4,63 


0.38 


5,74 


14,00 


105,00 


0^20 


7,85 


8,05 


8,23 


0.57 


8,99 


4.45 . 


14.01 


5-50 


99.75 


0.23 


8.28 


8,51 


8,22 


0,35 


7.77 


4,03 


12,15 


5,00 


106-00 


0.66 


7.96 


8,78' 


8,24 


1,53 


4.49 


0,77 


6,82 


5,00 




0.15 


9.09 


9.24 




0,58 


8,92 


3,08 


12.58 






1.16 


5.13 


6,29 


8^23 


0,50 


6,40 


0,58 


7,48 


aoo 


iieioo 


0.46 


8.10 


8,56 




2,38 


2,35 


0,83 


5.56 






0.20 


7.74 


7,94 




0,50 


5.82 


6,32 


11,64 






0.92 


7,78 


8.70 




1.23 


4,51 


1.33 


7,07 
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Table V. Analyses op 




14486 
1B204 
14476 
14861 
14865 
14918 



Sampled by Station: 

Apothecaries Hall Co 

Atlantic Packing Co 

Conn. Fat RencT & Fertz. Corp.. 
Conn, Fat Rend. & Fertz. Corp. . 
Piedmont — Mt. Airy Guano Co. 
M. L. Shoemaker & Co 



R. H. Morgan, West Cheshire. . 

Manufacturer 

Manufaeturer 

F. A. Forbea, East Haven 

Minor Ives, South Meriden. . . . 
H. B. Cornwall, Meriden 



16186 
14344 
16389 



1S383 
15384 
15774 



Apothecaries Hall Co 

Godfrey Fertilizer & Chem'I Co. 

Newark, N.J 

Godfrey Fertilizer & Chemical Co. 

Newark^ N. J 

Godfrey Fertilizer & Chemical Co, 

Newark, N. J 

Godfrey Fertilizer & Chemical Co. 

Newark, N. J 



Barnes Bros. Nursery Co 

Chas. Johnson, Gaylordsville. . . 
' *'^ "■ ' Cromwell,. 



., Cromwell. . 
,, Cromwell. . 
., Cromwell.. 

., Cromwell. . 



A 


N 


Pierson 




A 


N 


Pieraon 




A 


N 


Pieraon 




A 


N 


Pierson 




A 


N 


Pierson 





' 0.16 per cent, nitrogen in nitrates. 

BONE MANURES. 
Table VI, page 30. 
The analyses of 19 samples, of which 15 were drawn by the 
Station Agent, are given in table VI. 

14420 is not a brand registered in this State, but is stated to 
have been shipped by mistake to E. N. Austin by the Springfield 
Rendering Co., Springfield, Mass. 

One sample, 15066) from the Piedmont-Mt. Airy Guano Co., 
failed to meet its guaranty of nitrogen. 

The aveiage amounta ol nitrogen and phosphoric acid found in these 
samples have been 3.43 and 23.46 per cent. reapectiTely, and the arerage 
coat, ranging from $61.60 to $76, has been $63.16. Allowing 50 cents 
per pound for nitrogen, phosphoric acid has cost 6.1 cents. 

GARBAGE TANKAGE. 

14696 is tankage prepared from city garbage. Sent by the Health 

Dept., Bridgeport. It contained 2.30 per cent, of nitrogen and 

3.30 per cent, of phosphoric acid. 78 per cent, of the material 

was in particles coarser than 1-50 inch. 
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SLAUGHTER HOUSE TANKAGE. 

SiiAuoBTER House Taneaob. 





Nitr 


sseii. 




PhcMphorio acid. 






i 


1 


■3 


3 
IS 


1 


' 


II 


1 


i 


-5 


■3 


H 


^ 




o 


S" 


^ 


6 


0.14 


5.55 


5.69 


5,79 


16,49 


15.00 


33.00 


67.00 


J65.00 


0.61 




3.95 


4.93 


4.73 


14.00 


51.00 


49.00 


56.50 








3.23 


22.88 


25.42 


47.00 






0.18 


3-09 


3.27 


3.23 


22.98 


25.42 


41.00 


59.00 


45.00 


0.16 


4.70 


4,86 


4.93 


10,82 


13.73 


49.00 


51.00 


57.00 


0.10 


7.31 


7,57' 


7.40 


9.81 


15.00 


65.00 


35.00 


75.50 






6.05 


6.34 


14.24 


12.20 


34.00 




60,49 


0.12 


7.02 


7.14 
3.23 

3.92 

4.46 
4.23 




11.82 
25.57 

5.54 

12.45 
10.93 










0.30 


4.20 


4.50 


4.84 


10.67 


12-00 









MIXED BONE AND TANKAGE. 

14866. Listers Celebrated Ground Bone and Tankage Acidu- 
lated, made by Listers Agricultural Chemical Works, Newark, 
N. J. Stock of S. J. Orr, West Suffield; cost $54 per ton. 

Percentage Composition op Mixed Bone and Tankage. 

Total nitrogen found 2.81 

Total nitrogen guaranteed 2.67 

Total phosphoric acid found 13.42 

Total phosphoric acid guaranteed 12,00 

AVERAGE COST OF PLANT FOOD IN FERTILIZER MATEEALS 

, From the foregoing analyses of the various fertilizing materials 
sold in Connecticut during the present year, the following state- 
ment is prepared showing what has been the approximate average 
cost per pound of nitrogen, phosphoric acid and potash: 
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Table VI. Analyses op 



Atlantic Packing Co., Fine Bone Meal. . . 
Berkshire Fertz. Co., Pine Ground Bone.. 
16067 Bowker Fertz. Co., Fresh Ground Bone. . 

16063 Coe-Mortimer Co,, Fine Ground Bone. . . 
16066 L. T. Frisbie Co., Fine Bone Meal 

16064 Lowell Fertz. Co., Ground Bone 2J^— 26. 
14420 Manchester Rendering Co., Manchester, 

New Hampshire 

16061 Pawtncket Ren. Co., Ground Bone 

16066 Piedmont-Mt. Airy Guano Co,, Bone Meal 
15068 Rogers & Hubbard Co., Strictly Pure Fine 

Bone 

4 Rogers & Hubbard Co., Pure Raw Knuckle 

Bone Flour 

3 Sanderson Fertz. & Chem. Co., Fine 

Ground Bone 

4M. L. Shoemaker, Switt-Sure Bone Meal 

9 Worcester Rendering Co., Prosperity 

Royal Worcester Ground Steamea Bone 

Sampled by Purchaser. 
9 Armour Fertz. Co., Bone Meal. . 
8 Berkshire Fertz. Co,, Bone Meal. 
1 L. T, Frisbie Co,, Pure Fine Ground Bone 



Bros., Suffield 

T, H. Eldredge, Norwich 

Manufacturer 

Israel Andrews, Milldale 

Morrison & Dunham, Bethel 

Stanley Svea Coal Co., New Britain 
" T. Welden, Simsbury 

E. N. Austin, Suffield 

Chaa. A. Templeton, Inc.,Waterbury 
Farmers' Exchange, Woodstock. , . . 

Joseph Kincaid, Jr., Middletown . , . 

Cadwcll & Jones, Hartford 



G, M, Williams Co., New London. . 



Horace Homer, Cos Cob 

A, T. Henry, Walhngford 

A, E, Plant Son's Co., Branford. . 
John H. Gasser, Bethel 



Nitrogen in nitrates 25.6 

sulphate of ammonia 23.6 

cotton seed meal 64,5* to 61.2 

castor pomace 48,6* to 52.8 

fish 52,5t 

Total phosphoric acid in raw ground rock 2,7 

in "barium-phosphate" 6.7 to 7.2 

bone 6, IS 

Available phosphoric acid in precipitated phosphate, , 7,6 

basic lime phospnate 8,4 

acid phosphate 10,1 

Potash (about) 16,0 



and potash contained i' 

t Allowing 10,1 cents per pound for available phosphoric acid, 
^ Allowing 50 cents per pound for the nitrogen. 
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bone manures. 
Bone Mandbbs. 



Nitrogen. 


Phoaphoric acid. 


Mechanical analyds. 






1 




1 


Il 


ii 


S 

i 


"^ 


1 


i 




:° 


i^ 




1 






.2" 


3" 


i 


ta 




t. 


u 


" 


o 


° 


3.64 


2.47 


23,16 


22.88 


40 


60 


SS8.00 


2.72 


2.05 


26,38 


25.00 


62 


38 


63.00 


4.20 


3,30 


20,24 


20.00 


46 


54. 


60.00 


2.59 


2.47 


26.17 


22.88 


64 


36 


61.00 


2.51 


2,47 


25,13 


22.83 


69 


31 


60.00 


3.24 


2.47 


26.02 


20.00 


48 


52 


64.00 


3.82 


,2.05 


24,82 


27.00 


43 


57 


62.00 


2.85 


2.50 


25,38 


26.00 


52 


48 




3.98 


2.47 


21,36 


20.00 


59 


41 


66! 66 


1.94 


2.47 


22,29 


20,00 


51 


49 




3.67 


3,29 


23,41 


20.59 


60 


40 


7?. 00 


3.84 


3,82 


24.69 


24.70 


76 


24 


76,00 


3.39 


2.47 


23.67 


22.88 


45 


55 


51.50 


4.72 


4,53 


24.69 


20.00 


65 


35 


70.00 


2.90 


2.47 


23.97 


20.00 


54 


46 


68.00 


2.18 




27,03 




47 


53 




4.63 


4'ii 


18,86 










3.57 


2,47 


24.46 


20 '66 


44 


56 




4,04 




17.49 








66:66 



It appears that mineral forms of nitrogen, in nitrates and sul- 
phate of ammonia, have cost only half as much bs in most organic 
fomLS. There is no question that they are more quickly and com- 
pletely available than other forms, and under most conditions 
more economical to use at the present time. Moreover, in com- 
parison with organic forms, they will have to be used in relatively 
larger amounts in the future. Organic materials, tankage, fish, 
cotton seed meal, and even bone to a smaller extent, are being 
used more and more as cattle feeds. Their prices have greatly 
increased and the supply for fertilizers greatly diminished. 

In the brands of mixed fertilizers sold in the State, mineral 
forms of nitrogen in 1890 made 21,5 per cent, of the total nitro- 
gen; in 1900, 22 per cent.; in 1910, 41 per cent.; and in 1919, 49 
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Other forms of mineral nitrogen, such as nitrate of ammonia, 
nitrate of hme and phosphate of ammonia, obtained by the fixa- 
tion of atmospheric nitrogen, will doubtless be put on the market 
in the near future. 

The Stations and the users of fertilizers have the problem of 
determining which forms of mineral nitrogen are the most con- 
venient and economical for use, mixed or unmixed, on our various 
crops. 

V. MIXED FERTILIZERS. 

NITROGENOUS SUPERPHOSPHATES WITHOUT POTASH, 

In the following table are analyses of 92 samples, 89 of which 
were drawn by the Station Agent by the methods prescribed by 
law. 

Composition and Cost op the BftANDs. 

4 samplea have a guaranty of .82 per cent, nitrogen. 
16 " « » B « 1 65 " " 

8 " - - - " 2.47 

21 " « B « « 3 25 « « 

28 " 
12 " 



This year 68% of the brands had 3.25 per cent, or more of 
nitrogen (equivalent to 4 per cent, ammonia). Last year the per- 
centage was 58. This indicates that in general the brands sold 
this year have been of higher grade than last year. The National 
Fertilizer Association has urged on manufacturers the abandon- 
ment of low grade brands, and the Station has repeatedly pointed 
out the false economy of buying "cheap" or low grade goods. 

The question for the buyer to decide is not wlmt brands are 
cheapest, but in what brands available nitrogen, phosphoric acid 
and potash can be most cheaply bought. 

The following average figures are taken from the table of analy- 



GOAEANTT. 


Itrogea. 






Pboa. add. 


0.82 


10 


1.66 


10 


2.87 


10 


2.57 


10 





With svsiloblephDB. acid 


Coat 


worth 10 cents per lb. ni- 




trogen coeta, cents p«r lb 


$46.00 


158.0 


48.03 


84.9 


52.97 


66.7 


55,65 


62,1 


68.61 


58.7 


ai.76 


56.6 



The lowest priced brand, .82-10, sells for $46, and the nitrogen 
in it costs over $1.50 per pound. 
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The highest priced brand, 4.11-8, sells for $61.75, but the nitro- 
gen in it costs only about one-third as much as it does in the lowest 
priced brand. 

Guaranties. 

Two of the brands examined were deficient in nitrogen, 13 in 
available phosphoric acid, and 7 in both of these ingredients. 

In most cases, however, a deficiency of one ingredient was roade 
up in money equivalent by an overrun of the other ingredient. 

Nine samples, however, failed to thus make good the money 
equivalent by the amounts named below, available phosphoric 
acid being valued at 10 cents and nitrogen at 50 cents per pound. 

15119 A. A. C. Co.'a Special Vegetable Fertiliser $3.30 

16026 Armour's 4-10-0 3.80 

14761 Atlantic Packing Co.'s 4-8 1.92 

14646 Frisbie's 2-8 1.46 

14661 " 5-8 .-. . 5.62 

16078 Lowell Fertz. Co.'s Tobacco 5-6 3.52 

16010 Parmenter & Polaey Fertzr. Co.'s Tobacco 5-4 2.18 

14946 Piedmont-Mt. Airy Guano Co.'a Brown's Special 

Fertilizer 6.88 

14S10 Royater Guano Co.'s Landmark 3.40 



Quality of the Nitrogen. 

The solubility of the oi^nic nitrogen has been determined in 
all samples, and in no case was evidence found of the presence of , 
inferior ammoniates. 

Analyses Needing Special Notice. 

14661. Frisbie's 5-8 was below its guaranteed composition in 
both nitrogen and "available" phosphoric acid. The firm wrote 
that it would endeavor to adjust the shortage with the purchaser, 
and behoving that the analysis did not represent the average quality 
of the goods, asked that another sample be drawn. Tliia was done 
and analysis No. 16163 of the same brand fully met the guaranty. 

14610. Royster's Landmark was also below the guaranteed 
composition in both nitrogen and "available" phosphoric acid. 

The firm asked to have another sample analyzed, but the sam- 
plii^ agent was unable to find it in stock in the state. 
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Table VII. Nitbogenous Superpbosfbateb 




Sampled by Station: 

Amaricui AKricnltanl Cbem. Co., Kew Tork City. 

Ammoniated Fertilizer A. . 
14794 Ammoniated Fertilizer AA. 
14962 Ammoniated Fertiliaer AAA 
1452G Ammoniated Fertilizer AAAA 
14875 Ammoniated Fertilizer AAAA. 

16116 Five Eight Fertilizer . 

15119 *Speciar Vegetable Fertilizer, 

14862 Tobacco Special 

14688 Bradley's Special Corn Phosphate without Potaab 
146S9 Bradley's Special Potato Fertz. without Pota.sh 

Apothecaries Hall Co., Wateihniy, 

14967 Liberty Com, Fruit and All Crops. 
14796 Liberty Market Gardeners' Special 

14968 Liberty Potato and Vegetable Spi 

14747 Liberty Tobacco Special 

14858 J-iberty Top Dreaser for Grass and Grain 

Armour Fertiliier Works, Chrome, 
•4-10-0 

Atlantic PacUnK Co., Not Haven, Conn, 

Atlantic 2-8,, 
'Atlantic 4-8 

Berkshire Fertiliser Co., Bridgeport, 
14673 Economical Grass Fertili^ 

16024 Grass Special 

14792 Long Island Special 
14690 Tobacco Grower 
14904 Tobacco Starter 

F. E. Boardman, Hiddletovn, Conn. 

Fertilizer for General Crops 

Bowker Fertiliser Co., New Tork City. 
16036 Superphosphate with Ammonia 
14597 Superphosphate with Ammonia .^ 
14744 Superphosphate with Ammonia 4% 
14909 Superphosphate with Am. "" 

14640 Tobacco Gr 

• See note, page 33. 



North Haven . 
New Canaan, . 
Southport , . , , 
Soutbport .... 
New Haven.. 

Windsor 

Roekville 

Simsbury 

Norwich, , . , . , 
Norwich 



Waterbury, , . 
Cheshire-.. . 
Waterbury . 
WindsorviUe . . 
Waterbury . 



ElUngton 
Chester. . 
Milford, . 



Middletown, . 



Watertown 

Milldale 

Milldale 

South Manchester. 
Thompsonville . . . , 
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n:trogbnou8 SUPEBPHOSPHATES. 



WITHOUT Potash 





Nitrogen. 


Phosphorio Acid. 





B 






1 


1 


Towi. 


1 


i 




Total. 


„ 8oH;»Ued ._ 




■S2 
















i 


1 


1 


J 


1 




1 


i 






1 




1 


1 


|l 








is 
















"S 








§ 




&S 


1 










a 
1 




■ § 




1 


- 


H 





& 


to 


a 


» 


c 


i 





S. 





S50.00 




0.26 


0.37 


0.41 


1.04 


0.82 


7.50 


3,24 


0.82 


11.56 


11.00 


10.74 


10.00 


14949 


50.00 


0.17 


0.54 


0.63 


0.87 


2.21 


1.65 


4.27 


5.53 


1.46 


11.25 


11.00 


9.80 


10.00 


14794 


63.00 


0.18 


].a5 


0.25 


1.39 


2.67 


2.47 


5.94 


4.30 


1,32 


11.56 


11.00 


10.24 


10.00 


14962 


58.00 


0.55 




0.86 


1.60 


■ 3.67 


3.29 


6.00 


3,62 


2.85 


12.47 


11,00 


9,62 


10.00 


14S26 


55.00 


0.52 


o:67 


0.80 


1.58 


3,57 


3.29 


5.89 


4,10 


2,61 


12,60 


11,00 


9,99 


10,00 


1487S 




1.58 


0,12 


1.30 


1.50 


4.60 


4.11 


4.86 


3.75 


1,93 


10.54 


9.00 


8.61 


8,00 


ISilS 


58: 00 


1.15 


1.00 


0,04 


0.83 


3.02 


3.29 


5,89 


3.81 


1.39 


11.09 


11.00 


9.70 


10.00 


16119 


76.25 


1.20 


0.04 


0,09 


3,03 


4.36 


4,11 


1.08 


3.84 


0.27 


5.19 


5.00 


4.92 


4.00 


14862 


48.00 


none 


0.46 


0.47 


0,92 


1.84 


1.65 


5.84 


4.40 


2.53 


12.77 


11.00 


10.24 


10.00 


14688 


48.00 


0.13 


0.46 


0.18 


0.99 


1.76 


1.65 


6.36 


3.98 


2.53 


12.87 


11.00 


10.34 


10.00 


14689 


43.20 


none 


0.33 


0.73 


0,84 


1.90 


1.65 


7.23 


3.06 


1.30 


11.59 


11.00 


10.29 


10.00 


14967 




none 


1.67 


0.44 


1,27 


3.38 


3.29 


8.97 


2.54 


0.14 


11.65 


11.00 


11.51 


10.00 


14796 


48! BO 


none 


1.09 


0.67 


0.80 


2.66 


2.47 


8.69 


2.59 


0.78 


12.06 


11.00 


11.28 


10.00 


14958 


72.20 


o.ie 


0.87 


0,13 


3.13 


4.32 


4.11 


3.06 


1.87 


0.55 


5.48 


5.00 


4.93 


4.00 


14747 


66.50 


0.12 


3.02 


0.42 


1.40 


4.96 


4.94 


6.99 


1.83 


0.72 


9.54 


9.00 


8.82 


8.00 


14868 


59.00 


0.10 


1.28 


0.33 


1.17 


2.88 


3.29 


7.91 


2.24 


1,18 


11.33 


10.50 


10.15 


10.00 


16026 


48.00 


0.07 


0.54 


0.43 


0.59 


1.63 


1.64 


4.38 


3.42 


0.29 


8.09 


9.00 


7.80 


8.00 


14797 


39.75 


0.57 




0.69 


1.10 


3.34 


3,28 


3.32 


3.42 


1,83 


8.67 


9.00 


6.74 


S.OO 


14761 


82.50 


5.62 


0.66 


0.45 


0.53 


7.26 


7.40 


2.23 


3.65 


0.61 


6.49 


8,00 


5.88 


4.00 


14ST3 


72.00 


2.46 


0.99 


1.21 


0.47 


5.13 


5.00 


2.69 


1.85 


0.45 


4.99 


5.00 


4.54 


4.00 


16024 


56.50 


1.80 


0.J8 


0.27 


1,26 


3.5J 


3.30 


3.04 


5.43 


0.61 


9.08 


9.00 


8.47 


8.00 


14792 


70.50 


0.34 


0.54 


0.31 


3.32 


4.51 


4.11 


1.27 


3.90 


0.13 


5.30 


4.00 


5.17 


4.00 


1469D 




3.06 


0.46 


0.40 


1.38 


5.29 


5.00 


1,37 


3.52 


0.33 


5.22 


5.00 


4.89 


4.00 


14904 


50.00 


1.25 


0.68 


0.08 


1.70 


3.61 


3.29 


3,17 


3.86 


0.97 


8,00 




7.03 


7.00 


14869 


47.00 


0.22 


0.20 


0.32 


0.97 


1.71 


1.65 


5.18 


4.85 


1.75 


11.78 


11.00 


10.03 


10.00 


15036 


64.75 


none 


1.04 


0.27 


1.50 


2.81 


2.47 


6.46 


3.72 


1.70 


11.88 


11.00 


10.18 


10.00 


14697 


60.75 


0.97 


1.22 


0.09 


1.28 


3.56 


3.29 


6.55 


3.94 


1.19 


11.68 


11.00 


10.49 


10.00 


14744 




0.89 


1.07 


0.60 


1.71 


4.27 


4.11 


8.04 


2.69 


1.01 


11.74 


9.00 


10.73 


8,00 


14909 


76! 00 


0.72 


0,53 


none 


3.16 


4.41 


4.11 


1.42 


3.88 


0.20 


6.50 


5.00 


6.30 


4.00 


14640 
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CONNECTICUT EXPERIMENT STATION BULLETIN 223. 

Table VII. Nitrogenous Supebpho9phates 



1 


Manufacturer and Brand. 


Place or SBDipling. 


14906 


Samvled by Station: 

Complete Tobacco & Onion Grower without Potash.. 


Suffield 




Vegetable and Onion Grower without Potash 

E. B. CUrk Saed Co., MiUord, Conn. 






MUford 




Thfl Co«-MortimBr Co., New York City. 




14S14 


High Grade Ammoniated Superphosphate 1916 


Milford 






Bouth Windsor . 




The Essex FertiliieT Co., Boston, Mass. 

31^10 








East Granby 




Tbe L. T. Friabie Co., New Haven, Conn. 






Glastonbury 














The Hubbard Fertiliier Co., Baltimore, Md. 


Ellington 




International Afpiciiltaral Corp., Buffalo, N. T. 












West Suffield 












East Granby 

Tariffville 




1. A. C. To^iacco Crop 




Lister's ArriCQltural Chemical Works, Newark. N. J 


Danbury ,. , 

Danbury 












5 8. ::;:::::::::::::::::::::;:::::::::::::: 
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NITBOQENOUS BUFERHHOSFHATE8. 

:■ Potash — (Conlinued). 



71.01 ( 
40.06 I 
3 0.52 1 



0.67 
2.09 
0.64 



59.750.971.80 0.37 
51. 00 none 1.06 0.26 
81. Of " 0.51 



57. & 

n'.bi 



0.59 0.58 
0.84 
0.81 1.50 



0.63 
0.76 
0.56 
0.21 

1.51 
0.49 



3.13 


3.29 


9.46 


1,38 


O.20 


11. -04 


11.00 


10.84 


10.00 


4.47 


4.11 


4.14 


1.60 


0,32 


6.06 


5.00 


5.74 


4.00 


2.49 


2.47 


7.32 


3.38 


0.79 


11.49 


11,00 


10.70 


10.00 


3.48 


3.29 


8.15 


2.17 


0.64 


10,96 


10.50 


10.32 


10.00 


4.21 


4.11 


4.57 


3.82 


0.87 


9.26 


9.00 


8.39 


8.00 


2.54 


2.47 


6.82 


3.87 


1.54 


12.23 


11.00 


10.69 


10.00 


3,36 


3.29 


6.78 


3.58 


1-20 


11.56 


11.00 


10.36 


10.00 


4.20 


4.11 


1.02 


4.00 


0.15 


6.17 


5.00 


5.02 


4.00 


2.80 


2.87 


6.03 


3.83 


0.78 


10.64 


11.00 


9.86 


10.00 


3.66 


4.U 


1.77 


3.24 


2.06 


7.07 


7.00 


5.01 


6.00 


1-65 


1.65 


4.20 


3,07 


0.37 


7.64 


9.00 


7.27 


8.00 


3.61 


4.10 


2,51 


3.23 


2.15 


7,89 


7.00 


5,74 


6.00 


3.65 


4.10 


2.93 


4.51 


2.92 


10,36 


9.00 


7.44 


8.00 


4,34 


4.10 


4.85 


3.21 


0.31 


8.37 


9.00 


8.06 


.8.00 


3.07 


3.28 


9.35 


1.96 


0.43 


11.74 


11.00 


11.31 


10.00 


1.60 


1.60 


8.63 


3.80 


1.68 


14.11 


13,00 


12.43 


12,00 




2-60 


4.45 


6.19 


1.33 


11.97 


11,00 


10.64 


10,00 


4.04 


4.10 


1.69 


3.02 


0.46 


5.17 


5,00 


4,71 


4,00 


3.22 


3.30 


1.34 


2,46 


0-90 


4,70 


4,00 


3,80 


3.00 


5.65 


5.80 


4.03 


2.54 


1.39 


7.96 


7.00 


6,57 


6,00 


4.08 


4.10 


2,53 


2.53 


1.27 


6,33 


5,00 


5,06 


4,00 


93 


0.82 


7.21 


3,32 


0.93 


11.46 


11.00 


10,53 


10.00 


3^51 


3.29 


7.00 


2.96 


1.61 


11.56 


11.00 


9.95 


10.00 


2.90 


2.87 


7.20 


3.70 


2.00 


12.90 


11.00 


10,90 


10.00 


4.19 


4.10 


5.59 


3.41 


0.70 


9.70 


9.00 


9.00 


8.00 


1.77 


1,64 


4.32 


4.64 


1.29 


10.25 


11.00 


8.96 


10,00 


3.74 


4.10 


2.12 


2.92 


2.12 


7.16 


6.00 


5.04 


5.00 



14006 
14908 
14976 



14776 
14814 
14n4 
14973 



14546 
14913 
14661 



1477a 
14863 
16126 
14820 
16009 
14821 



14943 
16061 
15078 
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CONNECTICUT EXFEBIMENT STATION BULLETIN 2. 

Table VII. Niteogenous SupBEPHOSPeATBS 



14S8S 
14616 
14640 



1614S 
14840 
16166 
14990 
14709 



15077 
14839 
16010 



14610 
14880 
14727 
16004 
1S127 



14776 
14673 
14923 
14718 
14681 
14636 



General Oop 1916 , 

National FertiliEW Co., Now York CUj. 

5-4 Tobacco Manure 

Nitrogen Phosphate Mixture No. 1 

Nitrogen Phosphate Mixture No. 2 

Nitrogen Phosphate Mixture No. 3 

Nitrogen Phosphate Mixture No. 4 

Nov Enfland Fertiluor Co., Boiton, Mass. 

3K-10 

Tobacco 5Ht 

Olds & Wbipple, Hartford, Conn. 

Grass Fertilizer 

High Grade Tobacco Starter 

"* 'l Grade Tobacco Starter 

icco Special FertiUzer 

Tobacco Special Fertiliaer 



F. S. Soyster Qnano Co., Baltimore, Hd. 

'Landmark 

Perfecto Tobacco Formula 

Prime Fish Brand 

Purity , 

Stevens' Formula 

Sandeison FertUiier and Chemical Co., 
New Haven, Conn. 

High Grade Ammoniated Phosphate 

Phosphate without Potash 

Special without Potash 

Tobacco Grower 

Top Dressing tor Grass and Grain wihout Potash. . , 
Top Dressing for Grass and Grain without Potash. . 



. Windsor Locks. . 



. South Manchester. . 

. Guilford 

. Guilford 

. Silver Lane 

. Guilford 



. Hartford 

. Simabury 

. East Windsor Hill. . 

. Hartford 

, East Windsor Hill,. 



. Flainville 

. Rocky Hdl.. , 

. Glastonbury . . 



. Waterbury , . . 

. Granby 

. Shelton 

. Plantsville. . . , 
. Glastonbury . , 



Highwood 

New Haven 

Middlefield.... 
East Hartford.. 

Milford 

Meriden 



• See note, page 33. 
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NITBOGENOUS SUPERPHOSPHATES. 

wiTHODT Potash — (Continued). 





Niuogen, 


Phoiphorin Acid, 






. 


1 


1 


1 


TotBl, 


» 






Totsl, 


"Avftillbls", 




% 




1 


"■ 




1 




1 


z 


.a 


1 




V 


5 


1 


o 


C 


'6 


1 

1 


J 


! 


1 


1 


m.oo 


0.93 


0.07 


0.09 


0.72 


1.81 


1.65 


4.73 


3,71 


2.38 


10,82 


10.00 


8.44 


8.00 


14741 


70.50 
45.00 
50.00 

65!60 


1.17 
none 

).7] 
0.55 


0.07 
0.23 
0.42 
0.60 
0.67 


0.07 
0.56 
0.86 
0.61 
0.67 


2.78 
0.37 
0.74 
1.59 
1.63 


4.09 
1.16 
2.02 
3.51 
3.52 


4.11 

0.82 
1.65 
2.47 
3.29 


1.08 

7.65 
6.80 
6.12 

5.72 


4,66 
4.03 
4,29 

3,75 
4.30 


0,88 
0.73 
1.16 
2,35 
2,49 


6,12 
12.41 
11,25 
12,22 
12.51 


5.00 
11,00 
11,00 
11.00 
11,00 


6,74 
11,68 
10.09 

9.87 
10.02 


4,00 
10.00 
10.00 
10.00 
10-00 


14688 

14S18 
14640 
146C2 
14740 


55.00 

72.00 


0.15 
0.64 


0.81 

0.45 


0.65 
0.79 


1.29 
1.62 


2,90 
3.40 


2,87 
4.10 


6.71 
0.86 


3.69 
2.34 


2,72 
1.34 


13.02 
4.54 


11,00 
5,00 


10.30 
3-20 


10.00 
4.00 


14833 
14643 


61,27 
71,26 
97.38 


2.88 
3.23 

o!86 
0.66 


0.12 

0,21 

o!ii 

0.11 


0.81 

0.20 

6!ii 

Done 


1.74 
4.59 

3^25 
3.63 


5.55 
8.23 
8.04 
4.33 

4,40 


4.95 

8,23 
8,23 
4.11 
4.11 


-3,42 
2,28 

2!io 

0,73 


6,64 
2.17 

3!i4 

5.28 


0.82 
0.46 

6;41 
0.58 


9.88 
4.91 
6.65 
5.65 
6.59 


8.00 
3.00 
3.00 
4,00 
4.00 


9,06 
4.45 

5^24 
6,01 


8.00 
3.00 

4!6o 

4,00 


16148 
14840 
161B6 

ueoo 

14709 


50.00 
55.60 
64.60 


0.20 
0.16 
1.35 


0.25 
0.81 
0.11 


0.49 
0.29 
0.94 


0.64 
1.68 
1.56 


1.58 
2.94 
3.96 


1.64 

2.87 
4.10 


6,85 
6.84 
0.63 


3.42 
3.27 


1.50 

2.86 
1.56 


11.77 
12.96 
6.17 


11.00 
11.00 
5.00 


10,27 
10.11 
3.61 


10,00 
10,00 
4.00 


16077 
1483Q 
15010 


49.50 


1.08 


0.21 


0.59 


0.61 


2.49 


3.29 


7.07 


3,49 


1,20 


11.76 




10.56 


10.00 


14946 


60,00 

73.00 
45.00 


0.21 
0,37 
0.42 
0,08 
0.44 


1,40 
0,63 
0.64 
0,43 
0,75 


0.25 
0-07 
0,03 

0,01 


1.23 
2,43 
0,62 
0.49 
2,52 


3,09 
3,50 
1,71 
1.00 
3,72 


3.29 
4,11 

1.65 
0,82 
4.11 


3^0^ 
5,64 
4,41 
2.46 


2.42 
1.94 
2.36 
3.70 

1.85 


1.54 
0.41 
0.88 
0.92 
0.22 


10.84 
6.39 
8.88 
9.03 
4.63 


10.60 

4.50 
8.60 
8.60 
4.60 


9,30 
4.98 
8,00 
8,11 
4.31 


10,00 
4,00 
8.00 
8,00 
4,00 


14610 
14880 
14727 
15004 
16127 


49;6o 
71,00 

56!40 


0,50 

0.81 
0,56 
0,76 


0.66 
0.43 

0.23 
0,08 
1,13 
0,94 


0.87 
0.76 

0.77 

0.6; 
0.65 


1.52 
0.71 

1.64 
3.60 

1.76 
1,65 


3.61 
1.90 
2.64 
4.49 

4.08 
4,03 


3.29 
1.65 
2.47 
4.11 
4,11 
4.11 


6.41 
5.65 

7.68 
1.51 
7.19 

7.40 


4,45 
4,17 
2.30 
4.09 

2.84 
2,69 


3.02 
1,23 
1.60 
0,32 

1,59 
1,50 


12.88 
11,05 

11.48 
5.92 
11,62 
11,59 


11,00 
11.00 
11,00 

5.00 
11,00 
11,00 


9.88 
5,60 

10,03 
10,09 


10.00 
10,00 
10.00 

4,00 
10,00 
10.00 


14778 
14673 
14923 
14718 
14681 
14636 



„Gooi^lc 
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Table VII. Nitrogenous Superphosphates 



1 


MoQufanurer >dcI Brand. 


„„„,«,... 




Sampled by Station: 

M. 8. ShoeiiMkOT & Co., PUUdelpliia, P«. 




















Granby 

Mystic 

Thompaonville: Henry Davis 
Windsor: F. H. Thrall 




Wilcox Fertiluer Co., Mystic, Conn. 


160S2 
14373 


Sampled by PuTchaseTs: 

National Fertilizer Co.'s Tobacco Manure 5-4-0. . . . 

Rogers and Hubbard's Climax Tobacco Brand 

ManTifacturer'a Sample: 









NITROGENOUS SUPERPHOSPHATES CONTAINING POTASH. 

In the following table are given 246 analyses of brands belong- 
ing to this class, 226 of which were sampled by the Station A^nt. 

The number of brands containing potash is twice as great as 
it was the year before. 

Only seven brands contained six per cent, or more but 138 con- 
tained between three and five per cent, of potash. 

Composition and Cost op the Brands. 

The cost of nitrogen per pound has been calculated in all the 
brands having the composition given below, allowing 10 cents 
per pound for available phosphoric acid and 16 cents per pound 
for potash. 



.82-8-2 
1.65-8-2 
2.47-8-4 
3.29-8-4 
4.11-4-3 



62.87 
65.79 

82.96 
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NITROQENOUa SUPERPHOSPHATES. 

WITHOUT Potash — [Conduded). 





Nitrogen. 


Phosphoric Acid. 




J 


i 

■a 


1 


i 


3 


Total. 


1 
1 
£ 


i 

i 

3 




Totsl. 


_ So-;allod _ 




(5 


1 


1 

I 


t 
1 


1 


1 


1 
1 


6 

i 


S58.00 
52.00 


0.12 


0,99 
1.38 


0.71 
0.52 


1.85 
1.60 


3.55 
3.62 


3.29 
3.29 


3.85 
5.89 


5.18 

4.88 


3.84 
3.34 


12.87 
14.11 


12,00 
12,00 


9,03 

10.77 


10,00 
10,00 


14583 
14877 


44.00 

74.25 


0.13 

0.28 


0.16 
0-68 


0.47 
1.56 


0.95 
1.63 


1.71 

4.04 


1.65 

4.11 


8.76 
3.31 


2.63 
1.07 


1.24 
0.69 


12.63 
5.07 


12.00 
5.00 


11.39 

4.38 


11,00 
4.00 


16073 
16140 




0.18 


0.30 


0.19 


1.15 


1,82 

4.42 
4.02 

1.65 


1.64 

4!ii 


6.33 


3.27 


2,60 


12,20 

5,94 

3.87 

9.11 


11,00 

5!6o 


9,60 


10,00 


14722 

160S2 
14373 

14308 



Here again it appears that nitrogen in low grade mixtures costs 
more than twice as much as in the higher grades in spite of their 
somewhat lower price and that their purchase is wasteful. 

Guaranties 

Ninety-five out of the 226 analyses do not fully meet their 
guaranty in every particular. In most cases the deficiency is in 
one ingredient only, and is more than made good by an overrun 
in the other two. 

In 26 cases there is a deficiency in two or three ingredients, and 
in the following brands this results in a deficiency in money 
value. 

That is, the value of the amount of plant food guaranteed in a 
ton of goods, but not supplied, is the sum given in the following 
statement. For this calculation nitrogen is valued at 50 cents, 
available phosphoric acid 10 cents, and potash at 16 cents per 
pound, respectively, which is about their retail selling price. See 
page 56. 
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42 coNNEcnctrr experiment station bulletin 223, 
Table VIII. Nitsogemous Scpebphosphates 



Sampled by StaUon: 
American A(riciUtiu«I Chemk&l Co., Hew Tork Cit;. 

14611 Double A Tobacco Fertilizer Suffield 

16116 Fish and Potash WindBor 

14786 Grass and Lawn Top Dressing New London 

14947 Grass and Oats Fertilizer Southington 

14963 Monarch Potato Manure Southport 

14692 Sure Growth Phosphate Revised Thony>sonville 

14684 Universal Phosphate New London 

16120 Bradley's AlkaGne Bone with Potash Rockville 

14961 Bradie/s B. D. Guano North Haven 

14686 Bradley's Com Phosphate Norwich 

16118 Bradley's Half Century Fertilizer Revised Granby 

14793 Bradley's New Method Fertilizer NorwaJk 

14618 Bradley's Patent Superphosphate Revised Hamdea 

14S87 Bradley's Potato Fertilizer Norwich 

14617 Bradley's Potato Manure Hamden 

14693 Bradley's Unicom Thompsonville 

14980 Bradley's Valley Tobacco Fertilizer New Milford 

1B139 Bradley's XL Superphosphate of Lime Mansfield. . . 

16122 East India Black Hawk Potato and Truck Fertz Gaylordsville 

14960 East India Economizer Phosphate North Haven 

1B034 East India Mayflower Watertown 

16121 East India Tobacco Fertilizer Gaylordsville 

14964 Great Eastern General Waterford 

16031 Great Eastern North Com Special 1920 Warehouse Point. . . 

14981 Great Eastem Potato Manure, 1920 New Milford 

16046 Packer's Union Animal Com Fertilizer Litchfield 

14966 Packer's Union Potato Manure 1920 Southington 

14791 Quinnipiac Ammoniated Dissolved Phosphate Milford 

14824 Quinnipiac Climax Phosphate Southport 

14667 Quinnipiac Com Manure New London 

14790 Quinnipiac Phosphate Milford 

14645 Quinnipiac Potato Manure Southport 

14698 Quinnipiac Wrapper Leaf Brand Tobacco Manure Revised Windsor 

16032 Wheeler's Cuban Tobacco Grower Warehouse Point. , . 

14787 WilUams and Clark's Americua H. G. Special Revised. . . Waterbury 

14788 Williams and Clark's Americus Potato Manure Waterbury 

14869 Wilhama and Clark's Matchless Fertilizer South Manchester. . 

15048 Williams and Clark's Prohfic FertiUzer New Britain 

14910 WilUams and Clark's Seed Leaf Tobacco Manure Re- 
vised South Manchester. . 

Apathecariea Hall Co., WaterburTi Conn. 

16040 Liberty Market Gardeners' Special Waterbury 

14649 Liberty Tobacco Special Windsorville 
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NITBOGENOnS BUPEBPHOBPHATES. 

WITH Potash. 



Nitroc«a. 




FotB»h, 










J 


Total. 










So-c^ed ,, 












1 


J 


1 




i 


i 

1 
1 



- 
■ 










1 








1 




1 




1 


1 


[ 


a 


1^ 


o 


i 

1 


1 


1 


1 


1 


J 


1 


< 


1 


S 
1 


1 

1 


1.14 


0.07 


1.53 


1.74 


4.48 


4.11 


0.92 


4.35 


O.lfl 


5.46 


5.00 


5,27 


4.00 


1.50 


4.78 


5.00 


14611 


0.67 


0.08 


0.43 


1.43 


2.61 


2.47 


5.87 


4-57 


2.48 


12.92 


11.00 


10,44 


10.00 


2.01 


2,01 


3-00 


16116 


2.03 


1.16 


1.08 


0.73 


5.00 


4.94 


4.62 


2.80 


1.16 


8.58 


7.00 


7.42 


6.00 


3.82 


3.82 


4.00 


147S6 










0.65 




6.65 


5.32 


0.86 


12.83 


13.00 


U.97 


12-00 


0.82 


2.44 


2.00 


14947 


o!i3 


l!75 


o!66 


i;56 


3.60 


3:29 


5.41 


3.02 


1.04 


9.47 


9.00 


8,43 


8.00 


4.23 


4.23 


4,00 


14S53 


0.70 


0.52 


0.39 


0.94 


2.55 


2.47 


4.23 


4,97 


1.71 


10.91 


10.00 


9-20 


9.00 


0.45 


1.92 


2.00 


14692 


0.25 


0.31 


0.02 


0.43 


1.01 


0.82 


3.82 


4.23 


0.93 


8.98 


9-00 


8-05 


8-00 


1.54 


1.79 


2.00 


14684 














6.37 


6.21 


0-83 


12.41 


13.00 


11.58 


12.00 


2.04 


2.04 


2.00 


1G120 


o!ii 


0!24 


0^34 


0^53 


]!22 


0^82 


5.01 


2.73 


0-58 


8.32 


9-00 


7-74 


8.00 


4.81 


4.81 


4.00 


149S1 




O.50 


0.60 


0.84 


1.84 


1.65 


3.87 


4.19 


1.56 


9-62 


9.00 


8,06 


8.00 


1.18 


1.91 


2.00 


14686 


0.25 


0.16 


0.10 




1.60 


1.65 


5.44 


3.95 


J. 23 


10-62 


9.00 


9,39 


8.00 


3.55 


3.55 


3.00 


1B118 


0.07 


0.13 


0.32 


o!57 


1.09 


0,82 


4.76 


4.02 


0.63 


9.40 


9.00 


8.77 


8.00 


1.82 




2.00 


14TS3 


0.22 


0.46 


0-54 


0.84 


2.06 


1.65 


4.64 


4.39 


1.27 


10-30 


10,00 


9,03 


9.00 


1.30 


liso 


1,00 


14C18 


0.50 


0.18 


0.47 


0.62 


1.77 


1.65 


5.04 


3.04 


1.60 


9.68 


9,00 


8,08 


8.00 


2.69 


2-69 


3,00 


14687 


0.40 


0.13 


0.76 


1.13 


2.42 


2.47 


3,90 


5.20 


1.38 


10.48 


9.00 


,9-10 


8.00 


3.06 


4.40 


4.00 


14S17 


0.14 


0.72 


0.38 


0.61 


1.86 


1.65 


4,79 


3.64 


1.55 


9.88 


9,00 




8.00 


2-06 


2,06 


2.00 


14693 


0.97 




0.37 


3.04 


4.38 


4.11 


1,91 


3.88 


0.37 


6,16 


5,00 


5,79 


4,00 


0.48 


2.97 


3.00 


14980 


0.91 


0.8f 


0.22 


0.6S 


2.65 


2.47 


3,99 


5.33 


0.74 


10.06 


10,00 


9,32 


9.00 


2.33 


2.33 


2-00 


16139 


0.73 


0.06 


0.77 


0.96 


2.52 


3.29 


6.74 


3.39 


0.49 


10.62 


9,00 


10,13 


8.00 


5.11 


5.11 


4.00 


16122 


0.19 


0.43 


0.35 


0-84 


1.81 


0.82 


3,94 


4.33 


1.24 


9.51 


9.00 


8,27 


8.00 


2-71 


2.71 


2.00 


14960 


0.11 


0.59 


0.21 




1.89 


1.65 


6,18 


3.30 


2.06 


11.53 


9,00 


9,48 


8.00 


2.24 


2.24 


2-00 


16034 


0.85 


0,10 


0.66 


2-61 


4.12 


4.11 


1.22 


4.44 


0.33 


5.99 


5,00 


5,66 


4.00 


0.43 


2.87 


3.00 


16121 


0.31 


0.05 


0.08 


0.32 


0.76 


0.82 


5.46 


2.84 


0.22 


8.52 


9.00 


8.30 


s.oo 


6.56 


5.56 


4.00 


14964 


0.44 


0.09 


0.19 


1.70 


2.42 


1,65 


4.66 


4.42 


1.41 


10.48 


9,00 


9.07 


8.00 


2.04 


2.04 


2-00 


16031 


0.09 


0.60 


0.26 


0.72 


1.66 


1,65 


5.64 


2,71 


0.78 


9.13 


9.00 


8-35 


8.00 


3.27 


3.27 


3,00 


14681 


0.59 


0.84 


0.26 


0.74 




2,47 


6.14 


3,07 


0-91 


10.12 


10.00 


9.21 


9-00 


2.31 


2.31 


2,00 


16046 


0.17 


0.31 


0.37 


0.94 


i;79 


1,65 


5.68 


4.68 


1.01 


11.27 


11.00 


10.26 


10.00 


3.99 


4-35 


4.00 


14966 


0.24 


0.44 


0.10 


1.09 


1.87 


1,65 


3.84 


4.77 


0-82 


9.43 


9.00 


8.81 


8.00 


1.60 


2.19 


2,00 


14791 


0.14 


0.70 


0.41 


0.86 


2.11 


0.82 


5.56 


2,44 


1.39 


9-38 


9.00 


7.99 


8.00 


2-22 


2.22 


2,00 


14524 


0.76 


0.49 


0.22 


0.63 


2.00 


1,65 


4.72 


4.05 


0-33 


9.10 


9.00 


8.77 


8.00 


2.67 


2,67 


2,00 


14667 


0.30 


0.80 


0.16 


1.39 


2.64 


2,47 


4.35 


5,08 


1.28 


10.71 


10.00 


9.43 


9.00 


0.90 


2.02 


2.00 


14790 


0.40 


0.18 


0.73 


1,26 


2.67 


2.47 


4.11 


4,70 


1.73 


10-64 


9.00 


8,81 


8.00 


2.90 


3.79 


4.00 


14S4S 


1.08 


0.04 


0-52 


2.73 


4.37 


4.11 


0.94 


6.47 


0.37 


6.78 


5.00 


6.41 


4.00 


0.65 


3-03 


3,00 


14698 


0.79 


0.06 


0.91 


2.56 


4.31 


4.11 


1.15 


4,19 


0.54 


5.88 


5.00 


5-34 


4.00 


0.58 


5.10 


5.00 


16032 


1.20 


1.01 


0.64 


0.68 


3.43 


3.29 


j.64 


3.00 


1.02 


9.56 


9.00 


8.54 


8,00 


3.87 


3-87 


4.00 


14787 


0.14 


0.55 


0.29 


0.97 


1.95 


1.65 




6.31 


1.30 


9.97 


9.00 


8,67 


8.00 


1.82 


2.96 


3.00 


14788 


0.43 


0.60 


0.68 


1.53 


3.24 


1.65 


5:02 


3.99 


1.83 


10.84 


9.00 


9,01 


8,00 


2.00 


2.00 


2.00 


14869 


0.26 


0.22 


0.27 


0.69 


1.44 


0.82 


4,:;g 


3.70 


1.06 


9.11 


8.00 


8.06 


7.00 


0.68 


1.80 


1.00 


16048 


0.15 


0.96 


0.82 


2.34 


4.27 


4.11 


0.36 


5.40 


0.12 


5.88 


5.00 


5.76 


4-00 


1.22 


3.29 


3.00 


14910 


0.24 


0.96 


0.67 


1.67 


3.53 


3.29 


5.30 


2.93 


0.97 


9-20 


9.00 


S 23 


8-00 


3.58 


3.58 


4-00 


16040 


0.16 


0.76 


0.31 


3.07 


4.29 


4.11 


2.85 


1.72 


0,43 


5.00 


5.00 


4'57 


4.00 


0.31 


2.41 


3.00 


14649 
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CONNECTICUT EXPERIUENT STATION BULLETIN 223. 

Table VHI. Nitrogenous SupERpaospHATEa 



mpled hy Stalion: 

Armont FottUiser Worlu, Chrome, H. J. 

14760 Cereal Special No. 1 

14944 Complete Potato Fertilizer 

14607 Gardeners' Choice Fertilizer 

14710 General Crop Fertilizer 

14694 Grain Grower Fertilizer 

146S3 Potato, Onion and Vegetable Fertilizer 

14912 Super-Grade Potato Mixture Fertilizer 

15160 Tobacco Special Fertilizer 

14748 'Wheat and Clover Fertilizer 

3 Bidwell's Formula 

Atlantic Puking Co., Nbv Hkvbil, Conn. 

14860 3-8-3 

146S0 •Grain Fertilizer 

14686 Potato Phosphate 3-8-4. 

14861 Special Vegetable 

IfiOeO 'Tobacco Grower 

14691 Tobacco Special 

Berkshire Fertiliser Co., Btidfeport, Conn. 

Ammoniated Bone Phosphate 

Complete Fertilizer 



14789 
14647 
14650 
14743 
14591 



14694 
14641 
14656 
14693 
14615 
14843 
14703 
14638 
146S6 
16080 
14619 
16126 



Potato and Vegetable Phosphate 

BoTker Fertiliier Co., New Tork City. 

All Round Fertilizer 

Connecticut Valley Tobacco Fertihzer 

Com, Grain and GrasH Phosphate 

Fisherman's Brand Fish and Potash 

Hill and Drill Phosphate 

Lawn and Garden Dressing Revised 

Potato and Vegetable Phosphate 

Square Brand Farm and Garden Phosphate 

Sure Crop Phosphate Revised 

Stockbriage Complete 

Stockbridge Market Garden Manure 

Stookbridge Tobacco Manure 



E. D. Chittenden Co., Bridgeport, Conn. 

tCompIete Tobacco and Onion Grower 

Tobacco Special with 5% Potash 



. New Haven 

. Rockville 

. Thompaonville 

. New Haven 

. New Haven 

. New London 

. Rockville 

. South Manchester . . 

. New Haven 

, Windsor Locks 



. New Britain. . . 

. Willimantic 

. Norwich 

. New Britain . . . 
. Hockanum. . . . 
. East Hartford.. 



. Waterbury . . 

. Ellington 

, Hazardvtile, . 
. EUington, . . . 
. Ellington 



. Hazardville 

. ThompBonville . . 

. New London 

. Hazardville 

. Hazardville 

. New Haven 

. Norwich 

. Milldale 

. New London. . . . 

. Uncasville 

. Milldale 

. Granby 



*8ee note, page 56. tSee note, page 57. 



vGoo»^lc 



NITROGENOUS SUPEBFHOSPIU.TES. 45 

WITH PoTABH — (Continued). 



DiqitizeabyG00»^lc 



■ CONNECTICUT EXPERIMENT STATION BULLETIN 223. 

Table VIII. Nitboqenous Supbbpbosphates 



Sampkd by Station: 

Everett B. Clark Seed Co., MlUord, Conn. 
2 Special Mixture with Potash 



The CoB-Mortimer Co., New York City. 

1474S Celebrated Special Potato Fertz. Eevised 

14599 Columbian Com and Potato Fertilizer 

1481B Com Kiag 

14639 Connecticut Wrapper Grower 

15081 Dissolved Phosphate and Potash 

14664 Gold Brand Escelsior Guano Revised 

14700 New Englander Special 

15026 Special Grass Top Dressing 

14972 Tobacco Leaf Fertilizer 



Columbia Onano Co., Baltimore, Hd. 

_ •fFreedom Guano 

19 Soluble Guano 



Essex Fertiliiei Co., Boston, Mass. 

Fish Fertilizer 3-8-3 

Market Garden 3-8-4 

''Tobacco 5-5-4 

14746 1-10-1 

14874 '2-8-2 

16028 '4-8-4 

16006 5-7-2 



L. T. Frisbie Co., Hew Haven, Conn. 

16109 Complete Manure 

•Com and Grain Fertz. 2-8-2 

14639 Special 

14696 Special Vegetable and Potato Grower 4-8-4 . . . . 

14882 Special Vegetable and Potato Grower 4-8-4 

14948 Tobacco Grower 

14911 'Tobacco Special 

14668 'Tobacco 5-5-5 

14620 3-8-3 



14773 
16014 
16007 



International Agricnltural Corporation, Buffalo, ] 

Buffalo Economy 



Poquonock . . . 
PoguoDock . . . 

Abmgton 

Poquonock . . . 

Gilead 

Wethersfield . . 
Poquonock . . . 
Plantsville.... 
Glastonbury . . 



South Manchester. 
South Manchester. 

Hartford 

South MancheBter. 
South Manchester. 

Broad Brook 

Weatogue 



Simsbury 

New Britain . . . 

Guilford 

North Haven . . 

Milford 

Silver Lane. . . . 

Rockville 

East Hartford . . 
Plantsville 



Ansonia 

Ellington 

East Granby.. 



tSee note, page 59. 
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NITROGENOUS SUPERPHOSPHATES. 

■WITH Potash — (Contirmed) 
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1607B 
16006 
14711 
16008 



CONNECTICUT EXPERIMENT STATION BULLETIN 223. 

Table VIII. NiTBoaBNOire Soperphosphates 



Sampled by Station: 
Intetn&tloul Agticnltnrftl Corpontion, Bnflalo, 1 

(Continued) 

Buffalo High Grade Manure 

Buffalo New England Special , 

Buffalo Onion, Vegetable and Potato 

BufTalo Tobacco Producer 



LiBtei'a AKricoltaral Chemical Works, Newark, ] 

14664 Celebrated Tobacco Fertilizer 

14865 'Complete Tobacco Manure 

14970 Com and Potato Fertilizer 

16011 Eastern Pride Fertilizer 

16111 King Bee Fertilizer 

16112 Special Crop Producer 

14ST9 Special Tobacco Fertilizer 

14824 Standard Pure Superphoaphate of Lime 

16047 Success Fertiliser 

Lowell Fertillier Co., Boston, Hmgs. 

Animal Brand 3-8-4 

Bone Fertilizer 2-8-2 

Empress Brand 1-10-1 



14620 
14643 
14622 

16049 
14706 
14819 
14702 
1497S 
14817 



14648 
14614 
14701 
14742 
16013 
14C27 
146S3 



Lawn and Garden Dressing 

Tobacco 5-5-4 

Tobacco 5-7-2 

2-8-3 

4-8-4 

'5-8-4 

Hapes' Formula and Peravian Onano Co. 
New Tork Clt;. 

Cora Manure 

C. S. Tobacco Manure 

General Tobacco Manure 

il Truck Manure 

Potato Manure 

tPotato Manure, 1916 Brand 

Tobacco Starter Improved 



East Haven 

Tarifiville 

Shelton 

East Granby — 

Windsor Locks. . 



Bumside 

Burnside 

Glastonbury . . 

Bockvilie 

Yalesville, . . . 

YalesviUe 

Brookfield . . , . 

Burnside 

East Canaan.. 



Southington. . 
Southin^ton . . 
New Bntain . . 



Hartford 

Warehouse Point , . 

Granby 

Saybrook 

Westport 

Wethersfield 



Windsor Locks . . 

Rockville 

Hartford 

Windsor Locks.. 

Rockville 

Windsor Locks. . 

Glastonbury 

Windsor Locks. . 
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NITROGENOUS SUPERPHOSPHATES, 

WITH Potash — {Continued). 



Nitrogen. 




Pot«,h. 






1 


1 

.1 


1 
1 


Total. 


1 


s 


la 
1 


Total. 


SfxaUed 
■'Avsi able," 






1 




1 




1 




1 




1 


= 
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II 


■6 


1 
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1 




■a 
s 


5 

1 


.1 


° 


~ 


o 


o ' 


£. 


O 


& 


B 


c 


£ 




£ 


a 


< 








0.89 


0.09 


1.03 


1.12 


3.13 


3.30 


3.76 


4.77 


1.64 


10.17 


9.00 


8.53 


8,00 


3.61 


4.30 


4.00 


1S079 




0.15 


1.05 


0.72 


1.92 


1.60 


5.4; 


4.86 


1,45 


11.73 


11.00 


10.28 


10.00 


3.59 


3.82 


4.00 


16006 


0.97 


0.07 


0.61 


0.77 


2.42 


2.50 




2.68 


1.46 


10.00 


9.00 


8.54 


8.00 


3.07 


3.07 


3.00 


14711 


2.21 


0.06 


0.75 


1.24 


4.26 


4.10 


o'.si 


3.61 


1.45 


5.95 


5.00 


4.50 


4,00 


0.94 


2.11 


2.00 


1S008 


1.00 


0.94 


0.36 


2.80 


5.10 


4.94 


1.06 


5.76 


1.15 


7,97 




6.82 


5-00 


2.18 


4.81 


4.00 


14ST4 


0.73 


0.09 


aone 


3.24 


4.06 


4.11 


2.28 


3.57 


0.33 


6.18 


5.00 


5.85 


4.00 


1.04 


2,85 


3-00 


14864 


2.83 


0.19 


0.49 


0.61 


4.12 


4.11 


1.84 


2.42 


1.15 


5.41 


5.00 


4.26 


4.00 


4.33 


4.33 


5.00 


14865 


0.13 


0.13 


0.76 


0,68 


1.70 


1,65 


3.62 


4.06 


2.06 


9.74 


9.00 


7.68 


8.00 


2.79 


2.79 


3.00 


14970 


0.90 


0.22 


0.76 


0.59 


2.47 


2.47 


6.41 


2.o: 


1.43 


9.86 


9.00 


8.43 


8.00 


3.76 


3.76 


4.00 


16011 


0.10 


0.66 


0.51 


0.53 


1.80 


1.65 


5.21 




1.74 


10.31 


11.00 


8-57 


10,00 


5-63 


5,63 


4.00 


16111 


0.11 


0.11 


0.26 


0.44 


0.92 


0.82 


4.61 


2^8; 


0.73 


8.16 


8.00 


7.43 


7.00 


0.51 


2.16 


1.00 


16112 


0.08 


0.22 


0,86 


0.72 


1-87 


1.65 


7.10 


2.93 


2.12 


12.15 


11.00 


10.03 


10.00 




3.66 


4.00 


14979 


1.14 


0.24 


0.56 


0.58 


2.52 


2.47 


4.57 


4.43 


1.52 


10.52 


10.00 


9.00 


9.00 


o:62 


1,90 


2.00 


14824 


0.92 


0.20 


0.24 


0.49 


1.85 


1.65 


7.78 


1.48 


0.50 


9.76 


9.00 


9.26 


8.00 


1.86 


1.86 


2.00 


16047 


0.07 


0.92 


1.22 


0.71 


2.92 


2.46 


6.12 


2.44 


0.83 


9,39 


9.00 


8.56 


8.00 


3.58 


3.58 


4.00 


14S20 


0.20 


0.16 


0.57 


0.85 


1.78 


1.64 


3.89 


3.95 


1,37 


9.21 


9.00 


7.84 


8.00 


1.74 


2.03 


2.00 


14643 


0.16 


0.28 


0.39 


0.54 


1.37 


0.82 


6.89 


3.21 


0.90 


11.00 


11.00 


10.10 


10.00 


1.96 


1.96 


1.00 


14622 


0.07 


2.93 


0^ 


3.14 


3.28 


5,62 


1.50 


1.73 


8.85 


8-00 


7.12 


7.00 


1.88 


1.88 


2.00 


16049 


1.22 


0.09 


1.12 


1.72 


4.15 


4.10 


1.49 


3.08 


2.15 


6.72 


6.00 


4.57 


5.00 


0.90 


4.22 


4.00 


14706 


1.19 


0.09 


1.06 


1.85 


4.19 


4.10 


2.63 


4.14 


1.87 


8,64 


8.00 


6.77 


7.00 


0.70 




2.00 


14819 


0.56 


0,13 


0.39 


0.65 


1.73 


1.64 


5.63 


2.97 


1.05 


9.65 


9.00 


8.60 


8.00 


3.15 


3.15 


3.00 


14702 


0.18 


1.67 


0.61 


0.79 


3.25 


3.28 


3.79 


4.29 


0.96 


9.04 


9.00 


8.08 


8-00 


3.98 


3-98 


4.00 


14976 


1.01 


1.01 


0.68 


0.91 


3.61 


4.10 


5.23 


3.11 


1.20 


9.54 


9.00 


8.34 


8.00 


3.78 


3.78 


4.00 


14817 


1.49 




0.18 


0.90 


2,57 


2.47 


3.58 


3.74 


2.94 


10.26 


10.00 


7.32 


8,00 


3.33 


3.33 


3-00 


14648 


1.44 


0.09 


0.65 


2.07 


4.25 


4.12 


0.49 


4.38 


1.25 


6.12 


4.00 


4.87 


4.00 


0.70 


1.45 


1.00 


14614 


1.19 


0.09 


1.00 


2.11 


4.39 


4.12 


0.41 


4.59 


0,28 




4.00 


5.00 


4.00 


1.30 


5.41 


5-00 


14701 


2.96 


O.IO 


0.04 


1.40 


4,50 


4.12 


2,05 


4.20 


1.92 


8.17 


8.00 


6.25 


6,00 


5.13 


5.13 


5.00 


14742 


0.84 


0.16 


0.15 


0.57 


1.72 


1.65 


1.65 


4.85 


3.99 


10.49 


10.00 


6.50 


8.00 


1.99 


1.99 


2.00 


16013 


3.12 




0.11 


0.45 


3.68 


3.71 


3.75 


3.29 


1.61 


8.65 


8.00 


7.04 


7.00 


4.91 


4-91 


5,00 


14627 


3.35 


0.05 


0.03 


0.28 


3,71 


3.71 


4.25 


2.75 


0.96 


7.96 


8,00 


7.00 


8.00 


0.65 


1-53 


1.00 


14653 


1.85 


0.07 


0.86 


1.77 


4.55 


4.12 


1.82 


4.27 


3.67 


9.76 


8.00 


6.09 


6.00 


0.54 


1.50 


1.00 


14684 
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Sampled by Station: 

NatioMl Fertiliser Co., Hew York City. 

14818 Complete Tobacco Fertilizer. . . 

14B76 Eureka Potato Fertilizer 

14689 Market Garden Fertilizer Eevised 

14696 Potato Phosphate . 
14708 Soluble Bone and Potash 

14921 Special Tobacco, Revised 

14612 Universal Phosphate 

14641 XXX Fish and Potash ] .'.'.'.\'.\'.'.\'.'.'.'.'. 



14648 
14692 
14816 
14S32 
14626 
14876 
14647 



New England Fertiliiei Co., Boston, Mass. 

'Corn Phosphate 2-8-2 

Standard Phosphatel-IO-1 



14841 
14766 
14991 
16166 
14842 



14767 
16161 
16107 
14964 



14866 
14871 
14667 
14963 
14962 
14961 



CONNECTICUT EXPBKIMBNT STATION BULLETIN 223. 

Table VIII. Nitrogenous Superphosphates 



Place of SsoipliDE 



Tobacco 5-5-4 



Olds A WUppIe, Hartfotd, Conn. 

Complete Com, Potato and Onion Fertilizer 

Complete Tobacco Fertilizer 

Complete Tobacco Fertilizer 

Complete Tobacco Fertilizer 

Special Corn, Onion and Potato Fertilizer 

PaTmenter & Polsey, Boston, IWass. 

Plymouth Eock 3-8-4 

Tobacco 6-5-t 

1-10-1 

'2-8-2 

Pawtackot Kendering Co., Pawtncket, B. I. 



Piedmont-Mt. Airy Guano Co., Baltimore, Md. 

'Brown's H, G. Potato and Gea. Crop Manure 

Brown's Potato Fertilizer 

Brown's Special 0. & T. Dresser and Market Garden, . 

•Shay's Corn Fertilizer 

•Shay's Potato Fertilizer 

Sha/s Special Fertihzer 



. SImabury .' , 

. West Cheshire 

. South Manchester. . 

, Meriden 

. Someraville 

. Hartford 

. South Manchester. . 
. West Cheshire 



. Rockville 

. Rockville 

. Hamden 

. Warehouse Point. , 
, Meriden 



. Simsbiiry 

. HaBardviUe 

. Scitico 

. East Windsor Hill, , 
. Simsbury 



. Plantsville 

. Bloomfield 

. Plantsville , 

. West Hartford.. 



, South Meriden. . 
. South Meriden. . 

. Meriden 

, Chester 

, Groton 

. Groton 



vGoo»^lc 



NITROGENOUS SUPERPHOSPHATES. 

WITH Potash — (C<mtinii€d). 



Nitragen. 


PhMphoric Add, 


Polaoh 






1 


1 


1 
1 


Tot»I. 


1 






TomJ. 


Sn-™iled 

"Aviulsblp," 


5 




j 








1 




■ 




1 


•z 




12 


1! 


i 
1 


1 


i 




1 




J 


1 


1 


1 


1 


1 


- 


— 


o 


o 


£ 





^ 




i 




<■ 






< 






1 


0.20 


0.73 


0.66 


2.65 


4.24 


4.11 


0,90 


4.84 


0.36 


6,10 


3.00 


5.74 


4.00 


0.82 


4,41 


5.00 


14818 


0.80 


1.13 


0.64 


0.94 


3.51 


3.29 


0.13 


7.84 


1.68 


9.65 


9.00 


7,97 


8.00 


0.74 


4,08 


4,00 


14576 


0,49 


0.16 


0.60 


1.19 


2.44 


2.47 


3,92 


5.14 


1,33 


10. 3S 


9.00 


9.06 


8,00 


3,39 


4.24 


4.00 


14S8B 


0.48 


0.17 


0.22 


0.98 


1.85 


1.65 


3.87 


4.72 


1,39 




9.00 


8.59 


8.00 


3,29 


3.29 


3-00 


14696 














7.10 




0.90 


12:6s 


13,00 


11.78 


12.00 


2.05 


2.05 


2.00 


14708 


1-01 


0.05 


0!65 


2,62 


4! 33 


4!ii 


0.54 


4.85 


0.14 


5.53 


5.00 


5.39 


4,00 


0,90 


3.17 


3.00 


14921 


0.08 


0.11 


0.25 


0.59 


1.03 


0.82 


5.15 


3,13 


0.99 


9.27 


9.00 


8.28 


8.00 


2.02 


2.02 


2.00 


14612 


0.79 


0.87 


0.25 


0.73 


2.64 


2,47 


4.74 


6.31 


1.20 


11.25 


11.00 


10,05 


10.00 


0.93 


2.88 


3.00 


14S41 


0.13 


0.17 


0,62 


0.73 


1.65 


1.64 


3.55 


3.75 


1.41 


8.71 


9.00 


7,30 


8.00 


1.49 


1.84 


2.00 


14648 


0.11 


0.10 


0.35 


0.48 


1.04 


0,82 


7,48 


3.35 


1,05 


11,88 


11.00 


10 83 


10.00 


1,12 


1,12 


1.00 


14692 


O.ll 


1.01 


0.69 


0.73 


2.54 


2.46 


5.64 


2.48 


0.68 


8.80 


9.00 


S,12 


8.00 


3.57 


i.57 


4.00 


14816 


1.46 


0.06 


0.89 


1,90 


4.31 


4.10 


1.28 


3.27 


1.97 


6.52 


6.00 


4.55 


5,00 


0.90 


3.65 


4.00 


14832 


0,46 


0.14 


0.49 


0.57 


1.66 


1.64 


5.56 


2.83 


0,82 


9.21 


9.00 


8.39 


8.00 


2,83 


2.83 


J. 00 


14626 


0,69 


0.10 


0.32 


0.58 


1.59 


1.64 


5,31 


3.19 


0-81 


9,31 


9.00 


8.50 


8.00 


3,04 


3.04 


t.oo 


14876 


0.96 


0.12 


0.65 


0.77 


2.50 


2.46 


5.21 


2.76 


1.46 


9.43 


9,00 


7,97 


8.00 


2.83 


2.83 


3.00 


14647 


0.98 


0.08 


0.65 


1,66 


3,37 


3.30 


2-06 


5.60 


1.32 


8.98 


8.00 


7.66 


8.00 


4-98 


t.98 


4.00 


14841 


0-44 


0.16 


0.58 


3.19 


4.37 


4.11 


0.57 


4,20 


0-65 


5,42 


4,00 


4.77 


4.00 


0.90 


t.52 


4.00 


14766 


0.79 




0.44 


3.15 


4.38 
4.30 


4.11 
4.11 


0.71 


4.03 


0.22 


4.96 
4.84 


4-00 
4.00 


4.74 


4.00 


0.56 


4.29 
4.07 


4,00 
4.00 


14991 
16166 


0*-82 


o'.'w 


0^55 


0^92 


2.45 


2.45 


2^83 


5:61 


1,60 


10.04 


8.00 


8!44 


S^OO 


2,69 


2.69 


2.00 


14842 


0.12 


1.24 


0.54 


0.77 


2.67 


2.46 


1.54 


2,49 


0,89 


8.72 


9-00 


8.03 


8.00 


4.13 


4.13 


4.00 


14767 


1.47 


0.06 


0.96 


1.73 


4.22 


4.10 


0.49 


5.14 


1.78 


7.41 


6.00 


5,63 


5.00 




3.92 


4,00 


16161 


0.13 


O.04 


0.30 


0.45 


0.92 


0.82 


6.88 


3.50 


1,11 


11,49 


11.00 


10.38 


10,00 


1:03 


1.03 


1.00 


16107 


0.25 


0.39 


0.54 


0.63 


1.81 


1.64 


i.30 


3,98 


1,43 


7,71 


9.00 


6.28 


8.00 


2.02 


2.02 


2.00 


14964 


0.20 


0.34 


0.27 


0.96 


1.77 


1.64 


5.77 


3.19 


0,47 


9,43 


8.00 


8.96 


7.00 


2.35 


2.36 


2.00 


1496S 


0.22 


0.90 


0.60 


1,2Q 


2.92 


3.29 


4'. 37 


3.34 


0.86 


8.57 




7,71 


8.00 


4.00 


4.00 


4.00 


148S6 


0.09 


0.67 


0.58 


1.58 


2.90 


2.47 


6.10 


3,23 


1.48 


10.81 




9,33 


8.00 


3.53 


3.53 


4.00 


14871 


0.12 


0.65 


0.71 


1.47 


2.95 


4.53 


6.07 


3.38 


1,50 


10.95 




9-45 


8.00 


3.50 


J. 50 


J, 00 


14867 


0.95 


0.15 


0,12 


0,85 


2.07 


2.47 


6.06 


1.93 


0.68 


8.67 




7,99 


8.00 


2.99 


2.99 


3.00 


14963 


1. 10 


0.20 


0.42 


1 01 


2.73 


3,29 


5.09 


2.73 


0.84 


8.66 




7.82 


8.00 


4.18 


4.18 


4.00 


14962 


0.11 


0.21 


0.54 


0.54 


1.40 


1.65 


5.1s 


2.99 


0,97 


9.11 




8,14 


8.00 


2,60 


2.60 


2.00 


14961 


0.73 


1.41 


0.53 


0,68 


3.35 


4.00 


6.05 


2.24 


0.60 


8.89 


8.50 


8,29 


8.00 


3.95 


3.96 


4.00 


16208 
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14924 
14616 
14883 
14716 

14884 
14617 
14834 
1601G 
14719 
14726 
14838 
14837 



14777 
14946 
14544 
14867 
14771 
1G3B8 
14S78 
14927 
14868 
14878 



14637 
14768 
14634 
14720 
1S129 
14680 
14636 
1492S 

14917 



CONNECTICUT EXPERIMENT STATION BULLETIN 223, 

Table VIII. NiTsooENors SrPBBPHosPHATEs 



ij^ed by Station: 
Bogers and Hubbard Co., Hiddletovn, Conn. 

Hubbard's Bone Base Fertilizer for Seeding; Down. . 

Hubbard's Bone Base Oats and Top Dressing 

•Hubbard's Bone Base Oats and Top Dressing, .... 
Hubbard's Bone Base Soluble Com and General Crop 

Manure 

Hubbard's Bone Base Soluble Potato Manure 

Hubbard's Bone Base Soluble Potato Manure 

R. and H. All Soils-All Crops Phosphate 

R. and H. Climax Tobacco Brand 

R. and H. Complete Phospha'te 

R. and H. Potato Phosphate ,,.,.,,., 

R. and H. Soluble Tobacco Manure 

R. and H. Tobacco Grower, Vegetable Formula, . , . 

F. S. Royater Onano Co., Baltimore, Hd. 

Arrow Head Tobacco Formula 

Banner Guano 

tBully Guano 

Dreadnought Guano 

|Fish, Flesh and Fowl Guano 

Fish, Flesh and Fowl Guano 

Fish and Potash 

tQuality Trucker 

t'Truckers' Delist 

Valley Tobacco Formula 

Sanderson FertUiser and Chemical Co., New Haven, Conn. 

Atlantic Coast Bone, Fish and Potash 

Complete Tobacco Grower 

Corn Superphosphate 

Formula "A" 

Formula "B" 

Potato Manure • 

Potato Manure 

Top Dressing for Grass and Grain 

South American Sheep and Goat Manure 

Kelsey's Bone, Fish and Potash 

H. L. Sboemakor and Co., Philadelphia, Pa. 

Swift-Sure Superphosphate for General Use 

Swift-Sure Superphosphate tor Potatoes No. 1 



Newington 

Hazardville 


$61.0 


S5 < 


Hamden 


86.5 


Hazardville 


fi2.0( 




79 7 




7fl f: 


Hamden 




Glastonbury 




Middleto-wn 


50. 




53.0 




SO (1 


Gitdersleeve 


100.0 


New Milford 


93 


Putnam 


76.0 


Waterbury 

Naugatuck 




59 fl 




54.0 




.-Vt f) 


Waterbury 


.V> 


Putnam 


79.0 






Glastonbury 








Glastonbury 


H5.0 


Meriden 


43.7 






Milford 




Milford 








Glastonbury 






50 m 










Meriden 


67. 0( 



*See note, page 59. 



tSee note, p^e 56. 



JSee note, page 57. 
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NITROGENOUS SUPERPHOSPHATES. 

WITH PoTAflH — (Continued). 
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CONNECTICUT EXPERIMENT STATION BULLETIN 223. 

Table VIII. Nitboqenous Suferfhobphatgs 



i 


ManufactUTer and Brsad. 




1' 


14G42 


Sampled 6y Station: 
















Haaardville 






Virgima-Carolina Cbomical Co., New Tork City. 




14721 






70 OO 






Glastonbury 

Glastonbury 

Glastonbury 

Waterbury 










14967 






1S084 






14677 


WUctn Fortiliior Co., Hyitlc, Conn. 












1472] 




Mystic 


65.50 






Bumside 










1472: 




Jewett City 


68.00 


1501S 






1449S 


S. D. Woodnift and Sons, Otanfo, Conn. 




58.00 


14928 


WorcttBtflT Ronderinc Co., Auburn, Mass. 
Proaperity Brand Royal Worcester Com and Grain Fertz. 
tProspenty Brand Royal Worcester Potato and Vegetable 




4S.00 


14926 


Willimantio 






Prosperity Brand Royal Worcester Special Grain Fertz. . 
The World's Fertiliser Process Co., Sharpsbnrg, Pa. 






Hartford 






Sampled by PuTchaser: 




14783 








16143 
15089 


Atlantic Packing Co.'s Potato Phosphate 3-8^ 


Westville 

Suffield . 


98.75 


















1468S 




Woodmont 

Hartford 

















fSee note, page 56. 
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NITROQENOUS 81IFEBFH0SFHATEB. 



[ P0TA8H — (Continued). 



Nitrogen. 1 PhoaphoTio Acid. 


Fot»h. 








[ 


i 


TuiuJ. 






i 


Tot.1. 


8o-™Ued 
"AvBilsble." 










j 




i 


1 


1 
1 


1 




1 


1 


1 
1 


1 


I 


f 


1 




z 

g 

1 


none 


0.84 


1.24 


0.68 


2.76 


2.46 


4.92 


3.31 


0.88 


9.11 


9.00 


8.23 


8.00 


4.38 


4.38 


4,00 


14642 


0.25 


0.36 


0.68 


0.53 


1.81 


1.64 


5.26 


3.19 


0.40 


8.85 


9.00 


8.45 


8.00 


2.39 


2.39 


2.00 


14919 


1.41 


0.08 


1.08 


1.75 


4.32 


4.10 


1.50 


3.40 


1.88 


6.78 


6.00 


4.90 


6.00 


0.80 


4.03 


4.00 


14920 


0.08 


0.15 


0.26 


0.48 


0.97 


0.82 


7.07 


2.26 


1 28 


10.61 




9.33 


9.00 


3.04 


3.04 


3.00 


14724 


0.16 


1.07 


0.67 


1.30 


3.20 


3.29 


5.47 


3.02 


I'.U 


9.67 




8.49 


8.00 


4.19 


4.19 


4.00 


14726 


0.26 


0.86 


0.35 


3.23 


4.70 


4.11 


1.84 


1.95 


0.20 


3.99 




3.79 


4.00 


0.30 


3.33 


3.00 


14966 


0.19 


1.09 


0.35 


2.73 


4.36 


4.11 


2.29 


1.70 


0.32 


4.31 




3.99 


4.00 


0.51 


7.18 


5.00 


14968 


1.06 


0.08 


0.37 


0.27 


1.78 


1.65 


5.97 


1.67 


0.65 


8.29 




7.64 


8.00 


2.57 


2.57 


3.00 


14967 


0.24 


3.27 


0.13 


1.40 


5.04 


4.94 


5.26 


3.22 


1-92 


10.40 




3.48 


8,00 


0.90 


1.77 


2.00 


16084 


0.33 


0.65 


none 


2.80 


3.78 


3.29 


3.42 


5.24 


3.89 


12.55 


9.00 


8.66 


8.00 


0.45 


2.67 


2.00 


14677 


0.19 


0.27 


0.34 


1.76 


2.56 


2.46 




2.60 


0.51 


9.47 


9.00 


8.96 


8.00 


1.33 


1.33 


1.00 


1S123 


1.87 


0.16 


0.25 


1.73 


4.01 


4.12 


5.64 


2.38 


0.40 


8.42 


9.00 


8.02 


8.00 


2.23 


2.23 


2.00 


14721 


0.86 


0.29 


0,30 


1.37 


2.82 


2.46 


6.27 


2.42 


0.24 


8.93 


9.00 


8.69 


8.00 


3.26 


3.26 


3.00 


14717 


0.37 


0.13 


0.23 


1.46 


2.19 


1.65 


6.58 


2.20 


2.41 


11.19 


9.00 


8.78 


8.00 


2.44 


2.44 


2.00 


14S7e 


1.40 


0.21 


0.20 


1.48 


3.29 


3,29 


5.80 


2.37 


1.68 


9.85 


9.00 


8.17 


8.00 


3.90 


3.90 


4.00 


14723 


0.87 


0.11 


0.35 


2.84 


4.17 


4.12 


0.50 


2.73 


2.25 


5.48 


5.00 


3.23 


3.00 


0.41 


4.18 


4.00 


16012 


0.S8 


0.07 


iT 


19 


3.14 


3.29 


2.79 


3.63 


1.50 


7.92 


8.00 


6.42 




1.34 


4.24 


3.00 


14498 


0.28 


0.45 


0.61 


0.44 


1.78 


1.64 


6.08 


3.04 


0.73 


9.85 


9.00 


9.12 


8.00 


2.26 


2.26 


2.00 


14028 


0.10 


0.92 


0.96 


1.14 


3.12 


3.29 


4.16 


3.88 


1.00 


9.04 


9.00 


8.04 


8.00 


4.08 


4-08 


4.00 


14926 


none 


0.06 


0.51 


0.38 


0.95 


0.82 


7.12 


3.2. 


1.14 


11.51 


11.00 


10,37 


10.00 


1.04 


1.04 


1. 00 


14960 










0.13 




0.62 


6.81 


0.54 


7.97 


5.50 


7.43 


5.00 


0.40 


2.00 


2.00 


14769 


0.98 


1.27 


0.60 


0.59 


3.44 


4.13 


5.57 


3.77 


1.01 


10.35 




9.34 


8.00 


5.54 


6.12 


7.00 


16330 


0.28 


1.07 


0,72 


1.51 


3.58 
2,44 


2^47 


5.55 


2.62 


0.82 


8.9B 
8.16 


9!6o 


8.17 


8.00 




3.86 
4.06 


4.00 

4.00 


14783 
16143 


3.00 


0.02 


r^ 


4.98 


5.00 


0.54 


2.9B 


0.09 


3.62 


5.00 


3.53 


4.00 


1.71 


7.56 


8.00 


160S9 










3.09 


3.28 




.. 


1.11 


9.17 


9.00 


8.06 


8.00 


0!70 


3.68 
4.00 


4.00 

4.00 


14762 
14804 










3! 40 


3^29 


4!i9 


3!51 


i!i5 


8!85 




7!70 


8:60 




4.26 


4.00 


14682 










2.66 


2.47 








10.29 


16.60 








3.10 


3.00 


16087 
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Table VIII. NiTROOBHOtra Superphosphates 



i 


Msnulacturer and BtBDd. 


Place of SampUng. 


i 




Sampled by Purchaser: 


Hartford 

Hartford 

Hartford 






























16036 


Rogers & Hubbard's Soluble Tobacco Manure 


Glastonbury 


72.50 




Sampled by Manufacturer: 


New Haven 

New Haven 

New Haven 

New Haven 

New Haven 



































Deficieacy, 

14748 Armour's Wheat and Clover Fertiliser $5.40 

14690 Atlantic Packing Co.'a Grain Fertilizer 3.55 

160EO Atlantic Packing Co.'a Tobacco Grower 3.12 

15030 Columbia Guano Co.'s Freedom Guano 2.87 

16027 Easeii Fertilizer Co.'s Tobacco 5-5-4 1.30 

14874 Essex Fertilizer Co.'b 2-8-2 1.15 

16028 Essex Fertilizer Co.'s 4-8-4 2.36 

14682 L. T. Friabie Co.'s 2-8-2 4.06 

14911 L. T. Frsibie Co.'s Tobacco Special 3.61 

14858 L. T, Frisbie Co.'s Tobacco 5-5-5 2.40 

15043 Hubbard Fertilizer Co.'s Noxall Guano 1.61 

14865 Lister's Agl. Chem'l Works, Complete Tobacco Manure.. 1.52 

15049 Lowell Fertilizer Co.'s Lawn and Garden Dressing 1.54 

14817 Lowell Fertilizer Co.'s 5-8^ 4.92 

16013 Mapes F. & G. P. Co.'s Grain Brand 2.33 

14648 New England Fertilizer Co.'s Com Phosphate 2-8-2 1.81 

14964 Parmenter & Pokey's 2-8-2 1.68 

14866 Piedmont-Mt, Airy Guano Co.'s Brown's H. G. Potato 

and General Crop 4.28 

14963 Piedmont-Mt. Airy Guano Co.'s Shay's Com Fertilizer. . 4.00 

14962 Piedmont-Mt. Airy Guano Co.'s Shay's Potato' FertiUzer 5,88 

14644 F. S. Royster Guano Co.'s Bully Guano 2.52 

14927 F. 8. Royster Guano Co.'s Quality Trucker 5.44 

14868 F. S. Royster Guano Co.'s 'Trucker's Delight 3.75 

14926 Worcester Rendering Co.'s Prosperity Brand Potato and 

Vegetable Fertilizer 1.36 
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NITROGENOUS SUPERPHOSPHATES. 



WITH PoTABH — {Concluded). 



Nitro(«Ti. 


Pi..pi.„«...iJ. 


Potuh. 






1 




1' 


Totil. 


1 
1 


1 

1 

g 


C 


TowJ. 


..srAi- 


1 


1 


1 
J 




{ 


1 


t 
1 


1 


1 
1 


1 


j 
1 


1 


6.71 
0.09 


0.03 
0.45 


1 


58 
22 


3.95 
3.81 
4.19 
4.53 

8.32 
4.64 

2-76 

2.01 
2.47 
2.52 
3.03 
3.72 


4.12 
3.71 
4.12 

::: 

4.93 
1.65 


0.41 
5.18 


4.75 
3.33 


2.69 
1,84 

l'.62 
1. 10 


4.89 
10.07 
9.07 
5.16 

7.85 
10.76 

10.35 

10.73 

8.79 
9.26 
10.17 
9.43 


4.00 
8.00 
8.00 
4.00 

8.00 
10.00 


5.16 
8.51 

9 '.15 
8.33 


3.00 
8.00 


.■.30 


5.01 
1.40 
1.51 
4.18 

4.30 

4,80 

4.18 

2.01 

4.32 
3.90 

3.84 
3.78 


5.00 
1.00 
1.00 
4.00 

4.00 
4.00 

3.00 


i6oes 

1G0«S 
1NW7 
1B023 

14506 
16036 

16070 

14307 
14306 
14305 
14379 
14380 



Quality of the Nitrogen. 

The solubility of the nitrogen was tested in every sample exam- 
ined, and in none was evidence found of the use of inferior am- 
moniates. 

Analyses REQaiBiNO Special Notice. 

16110 Chittenden's Complete Tobacco and Onion Grower was 
tagged Potato Special with Four Per Cent. Potash 
through an error at the factory which was cor- 

16030 Columbia Guano Co.'s Freedom Guano was deficient in 
all three ffuaranteed ingredients. It is suggested that 
two brands were mixed through a mistake m tagging. 
All the packages sampled by our agent bore the above 

14771 EoyBter's Fish, Flesh and Fowl Guano was deficient in 
wl three guaranteed ingredients. The manufacturer 
felt that this sample did not fairly represent the com- 
position of this brand. A second sample was therefore 
analvzed, 16358 which while deiScient in potash more 
nearly met the guaranty. 

150S9 A special mixture with 8 per cent, of potash guaranteed. 
This sample was sent by J. E. Phelps, SutBeld. As it 
failed to meet its guaranty, at the request of the manu- 
facturer, the Station ^ent drew a sample in October 
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from 12 bags remaining in T. F. Devine's stock. He 
found the bags wet on the outside, and the resulting 
analysis, No. 16444, showing nitrogen 4.44, phosphoric 
acid 3.16, and potash 7.61 per cent., could not have 
■ represented the quaUty of the goods as sold. 



Borax in Commercial Febttlizebs. 

Injury to farm crops caused by borax in the fertilizers used 
was first brought to serious attention by the experience of com 
growers in Indiana in 1917. I^ter the same trouble was reported 
from the potato districts of Maine and cotton districts in the 
South. Evidence indicated that injury followed the use of fertil- 
izers containing potash with considerable amounts of borax. The 
damage was greatest where the largest amount of potash had 
been applied; and also in fields where the fertilizer was drilled 
in with the seed and conditions resulted which left the seed in 
contact with the fertihzer too long. 

The explanation of how borax acts to cause the effects not«d is 
largely speculative at the present time. It has been Suggested, 
and it appears quite plausible, that borax unites with some con- 
stituent of the nutrient juices in plants in such a way as to prevent 
or hinder the ready diffusion of food material to the various parts 
of the plant system. Interference with enzyme action and other 
causes have been suggested. 

There are no data upon which to base an accurate statement 
as to the limits of tolerance to borax exhibited by plants. If 
such limits were definitely established they would be modified by 
varying field conditions. It was with a view to insuring an ample 
mai^n of safety that the Secretary of Agriculture issued an order' 
concerning borax in mixed fertilizers which limited the amount 
of boron, expressed as anhydrous borax, in any fertilizer or fer- 
tilizer ingredient sold for application to the soil to one-tenth of 
one per cent, unless the goods so sold were plainly marked to 
show the amount present. 

During the past season all mixed fertihzers and potash and 
nitrate salts inspected by this Station have been examined for 
borax. Preliminary qualitative tests were made and these were 
followed by quantitative determinations in suspicious cases. 

The qualitative test employed was substantially that proposed 
by Bartlett* but modified in this laboratory* in that the fertilizer 
suspension was more strongly acidified and the turmeric strips 
were dried out at room temperature to avoid the charring due to 
hydrochloric acid at the temperature of boiling water. 



' S. R. A., Bureau of Soils, Dec. 23, 1919. 

* Maine Experiment Station. 
» By Mr. C. E. Shepard. 
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Our procedure is as follows : 

Digest about 5 grama of fertilizer with lOcc of water for 10 minutes 
on a Bteam bath. Acidify with 2cc of concentrated hydrochloric acid, stir 
thoroughly and allow to settle. Moisten a strip of turmeric paper with 
the supernatant liquid and allow to dry at room temperature or in a 
desiccator if the atmosphere is humid. Color due to boric acid is generally 
indicated in about 10 minutfs and results may be noted within an hour. 

For the quantitative determination of borax the methods of 
Ross and Deemer' and of J. M! Bartlett* have been used with 
about equally satisfactory results. 

None of the brands examined at this Station during the past 
season contained borax in an amount likely to be injurious to 
crops unless appUed close to the seed in large amounts, say 2,000 
pounds per acre. 

The brands in which more than one-tenth per cent, of borax 
was found were the following: 

Per cent. 
Borai. 

16043 Hubbard's Noiall Guano 0.22 

14743 Mapes' General Truck Manure 0.17 

14653 Mapes' Potato Manure 1916 Brand 0.12 

148S3 R. & S.'s Hubbard's Bone Base Oats and Top Dressing. . 0.19 

16133 Wilcox Fertilizer Co.'s Fish and Potash 0.14 

14723 Wilcox Fertilizer Co.'s Potato and Vegetable Phosphate. 0.18 

During the winter and spring the Stations m the Northeastern 
States co-operated in carrying out elaborate potato experiments 
with com, beans and potatoes, to study the action of borax on 
the growth of these crops. This experiment was conducted at the 
Vermont Station through the co-operation of Dr. J. L. Hills, Direc- 
tor, and was in direct charge of Mr. J. R. Neller. 

A full account of this work is not yet ready for publication. 
Some of the more important results are briefly as follows: 

Borax-containing fertilizers applied below the seed are much 
more liable to injure them than applied above the seed or broad- 
cast. 

One or two pounds of borax in the fertOizer were not harmful 
to either crop, whether broadcast or apphed in the drill, but it 
was not conclusively shown that the five-pound application in 
the drill was harmless. Ten and twenty pounds of borax per 
. acre were certainly injurious or ruinous. 

Lime and gypsum, as well as manure, seemed partially to neu- 
tralize the poisonous action. 

HOME-MIXED NITROGENOUS SUPERPHOSPHATES. 
U782. Mixed by the Apothecaries Hall Co., Waterbury, to 
order of the A. E. Plant Sons Co., Branford. 200 lbs. nitrate of 
soda, 900 lbs. tankage, 900 lbs. phosphate. 

' ReBpectively, Bureau of Soils and Bureau of Plant Industry WaB,hing- 
ton, D. C. 



' Maine Experiment Station. 
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15142. Mixed by the Apothecaries Hall Co., Waterbury, to 
order of Paul Cavanna, South Glastonbury. 2,800 lbs. nitrate of 
soda, 2,800 lbs. bone tankage (3-50), 4,200 lbs. acid phosphate, 
4,200 lbs. cottonseed meal, 

16092, 15094, 15095, 15097, 16099, 15101, 15102 and 15103. 
Mixed by A, L. Koster, Suffield, to order of the American Sumatra 
Tobacco Co., Hartford. Each analysis represents a sample taken 
from a car lot. 

14713. Made by V. E. Lucchini, Meriden. Acid phosphate, 
nitrate of soda and tankage. 

14714. Made by V. E. Lucchini, Meriden. Acid phosphate, 
nitrate of soda and tankage. 

14427. Mixed by Olds & Whipple, Hartford, to order of Amer- 
ican Sumatra Tobacco Co., Hartford. 

16096. Mixed by Olds & Whipple, Hartford, to order of Amer- 
ican Sumatra Tobacco Co., Hartford. 

16098. Mixed by Olds & Whipple, Hartford, to order of Amer- 
ican Sumatra Tobacco Co., Hartford. 

16100. Mixed by Olds & Whipple, Hartford, to order of Amer- 
Sumatra Tobacco Co., Hartford. 



Table IX. Analyses op Home-Mixed Nitroobnous Superphosphates, 





Nitrogen 




Phosphorir 


Add, 




Potash. 








i 1 




^ 


1 


1 




ll 






2 


1 


i 


J .1 


' 




1 


.1 


§ 




i 




■s 


■a 


1 


11 11 




s 


1 


^ 


■3 


^ 


1 


■3 




.3 


■S 


o o 


H 


^ 





D 










14783 


1.83 
3 39 


o.u 

NniiP 


0.74 1.30 
2^31 


4.01 
4 70 


6.36 

??S 


3.79 
4 81 


4.23 

n.5fl 


14.38 
7.68 


10.15 
7.09 






16142 


0.62 


0.86 












0.92 


4.83 


0.92 


6.67 


5.75 




4.31 


16094 


OKI 


1,01 


3.62 


5,44 


1,01 


5,44 


1,43 


7,88 


6.45 


1.62 


4.17 


16095 


Ofll 


nso 


3,17 


4SS 


1 10 


5S9 


1 73 


8.72 


6.99 


213 


3.80 


16097 


0.70 


1.00 










1.82 




6.07 


1.42 


3.98 


16099 


().!17 


0,77 


3.62 


5 36 


It.Ki 


5,'il 


0,96 


7,29 


6.33 


1.62 


4.58 


15101 


I) SO 


7? 


3.77 


5W 


OSS 


5 17 


0S3 


6.88 


6.05 


1.20 


-3.58 


16102 


0.69 


I.OO 






0.86 






7.87 


5,98 


1,46 


4,24 


16103 


ll.itK 


0,75 


3.08 


4 73 


0,7H 


4 9S 


1,45 


7,15 


5,70 


1,54 


4.40 


























14714 








4.19 
5.99 


4,68 
0.50 


4.49 
5.61 


5.00 
0.17 

0.19 


14.17 
6.28 

5.86 


9.17 
6,11 

5.67 














0.52 




16096 


77 


0.07 




1,33 


16098 


(I..W 


0,07 


5.34 




1,17 


4,11 


0,23 


5.91 


5,68 


0.70 


1,40 


16100 


0,72 


0.04 


5.34 


6,10 


1.29 


4,52 


0.20 


6.01 


5.81 


0.53 


1.45 



.Google 



SHEEP MANURE. 



VI. MISCELLANEOUS FERTILIZERS AND WASTE 
PRODUCTS. 
TOBACCO STEMS AND DUST. 
Four samples were analyzed as follows : 

14382. Tobacco Stems. Sent by the Everett B. Clark Seed 
Co., Milford. 

14309. Stem Butts. Sent by Moi^n & Dickinson, Windsor. 

14310. Tobacco Dust. Sent by J. N. Root, W. Suffield. 
14429. Tobacco Stems. Sent by Gordon Scholes, Warehouse 

Point. 

Analyses of Tobacco Stems and Dust. 

Station No 14382 14309 14310 14429 

Nitrogen 2.28 1.59' 2.20> 3.13 

Phosphoric acid 0.32 0.40 0.47 

Potash (total) 4.86 4.50 2.14 7.86 

■ 0.47 nitrogen in nitratee. 
'0.Q6 nitrogen in nitrates. 

LIME-PEBTILE AND NITRO-FERTILE. 

14485. Lime-Fertile, made by Fertile Chemical Co., Cleve- 
land, Ohio. Stock of A. R. Brewer, Hartford. 

14538. Nitro-Fertile, made by Fertile Chemical Co., Cleve- 
land, Ohio. Stock of Church & Morse, Meriden, 

Analyses of Lime-Fertile and Nitro-Fektile. 
Station No 14486 14638 

Found Gnatanteed Found GuBrantwd 

Nitrogen as nitrates 1.12 .... 

Nitrogen (total) 2,08 2.00 

Phosphoric acid 3.17 3.00 3.48 3.00 

Potash calculated aa sulphate 1.71 .... 

Potash calculated aa muriate 2.60 .... 

Potash (total) 4.31 3.00 

Lime 28.65 

Nitro-fertile is a solution for use on potted plants, costing 35 
cents per half-pint, and Lime-fertile is also sold in small packages, 
five pounds for 25 cents. The plant food in a package, at the 
ordinary rates for fertilizers, is worth at most about 2H cents. 

SHEEP MANURE. 

Nine samples were analyzed as follows : 

14619. Pulverized Sheep Manure. Sold by American Agri- 
cultural Chemical Co., New York City. Stock of Southington 
Lumber Co., Southington. 

l^B&l. Ijberty Brand Sheep Manure. Sold by Apothecaries 
Hall Co., Waterbury. Sampled at factory. 
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16169. Sheep Manure. Berkshire Fertz. Co., Bridgeport. Sam- 
pled at factory. 

16108. Rams Head Brand. Sold by Joseph Breck & Sons 
Corp., Boston. Stock of G. M. Williams Co., New London, 

14613. Magic Brand Pulverized Sheep Manure. Sold by Chi- 
cago Feed & Fertz. Co., Chicago, 111. Stock of Blish Hardware 
Co., South Manchester. 

14770. "Sheep's Head" Pulverized Sheep Manure. Sold by 
Natural Guano Co., Aurora, 111. Stock of Cadwell & Jones, Hart- 
ford. 

16041, Groz-IJ Brand Sheep Manure. Sold by Pacific Manure 
and Fertilizer Co., San Francisco, Cahf. Stock of F. M. Cole, 
Putnam. 

14623. Wizard Brand Sheep Manure. Sold by Pulverized 
Manure Co., Chicago, 111. Stock of S. P. Strople, New Britain. 

14679. Sheep Manure. Sold by S. D. Woodruff & Sons, 
Orange. Stock of Rackliffe Bros Co., New Britain. 

Table X. Analyses of Sheep Manure. 



Station No 

Per cent, of 

Nitrogen as nitrates 

" " ammonia 

" organic 

" total found .... 

" " guaranteed. 

Phosphoric aeld, water- 
solutile 

Phosphoric acid, citrate- 
Boluble 

Phoaphoric acid, citrate- 
insoluble 

Phosphoric acid, total found 

Phosphoric acid, total guar- 
teed 

Water-soluble potash found . 

Water-soluble potash guar- 
anteed 

Chlorine 

Cost per ton 



1461S 

0.45 
2.25 
2.70 

2.06 



1.00 
0.89 
$33.00 



14621 

0.14 
0.09 

1.32 
1.5S 

1.50 

0.26 
0.45 

0.17 



16108 

0.56 
2.09 
2.59 
1.84 

0.94 

0.77 

0.09 



14613 


14770 


16041 


14623 


0.14 
0.09 
1.47 
1.70 

1.85 


None 
0.40 
2.10 
2.50 
2.25 


0.17 
0.05 
1.28 
1.50 
1.84 


None 
0.10 
1.65 
1.75 
1.80 


0.06 


0.95 


0.11 


0.34 


0.67 


0.84 


0.73 


0.77 


0.19 
0.92 


0.13 

1.92 


0.03 
0.87 


0.14 

1.25 


1,43 
3.57 


1.25 
2.60 


1.25 
3.39 


1.00 
2.17 


1.25 
2.30 
50.00 


1.50 
0.53 
48.00 


3.00 
1.73 

48.00 


1.00 

0.44 
57.00 



0.11 
0.19 
1.31 
1.61 
1.50 

0.24 

0.57 



2.50 

1.86 
55.00 



14613. Magic Brand, and 16041 Groz-It Brand, fail to meet 
their guaranties of nitrogen and phosphoric acid. 

Sheep manure, being &ie and dry, is well adapted to greenhouse 
work and for a dressing for lawns. 

A comparison with New York horse manure is as follows: 

Pounds of the ingredients named in one ton. 
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Bhesp Manure Hdtk Muiun 

Organic matter 1426 540 

Nitrogen 40 13 

Phosphoric acid 27 9 

Potash 56 12 

Three and one-half tons of horse manure contain on the aver- 
age as much plant food as does one ton of sheep manure. 

The prices quoted by dealers range from $33 to $65 per ton, 
the higher prices probably are quoted for sales in small quantities. 

It is doubtful if sheep manure will promote bacterial activity 
in the soil as effectively as fresh manures, but if the cost of fresh 
manure rises much further the dried manures may come into use 
on the farm where it is felt that manure must be used. 

LIME AND LIME-KILN ASHES. 

14235. Agricultural Lime. Sold by Grangers' Agricultural 
Lime Co., West Stockbridge, Mass. Sent by E. H. Ocain, Falls 
Village. 

14&29. Lime. Sent by Raymond Bros., South Norwalk. 
14803. Ground Limestone. Sold by the Steams Lime Co., 
Danbury. Sent by C. R. Treat, Orai^. 
15161. Lime-Kihi Ashes. Sent by A. B. Smith, CHntonville. 
Analyses of Liub and Liue-Kiln Ashes. 

Station No ld23S 14629 14803 18161 

Water-soluble potash 2.17 

Lime 39.74 37.50 38.56 41.34 

Insol. inacid 13.58 25,68 14,71 

14803 was stated by Mr. Treat to have a guaranty of 45 per 
cent, calcium oxide and 75 fter cent, to pass a 100-mesh screen. 
Only 60 per cent, of the sample passed such a screen. 

The manufacturers state that the hard winter and the great 
demand for hme made it necessary to fill orders as best they 
could, and some lime of inferior quality like 14803 got shipped 
out which was quite inferior to the normal product. 

In the last ten years ten analyses of lime from this firm show 
percentages of lime ranging from 43.44 to 47.36 and averaging 
45.43 per cent, of lime, equivalent to 81.1 per cent, of calcium 
carbonate, with 3.23 per cent, of magnesia. 

WOOD ASHES. 

In a table, page 65, are g^ven analyses of wood ashes. 

16106 is from the furnace of the Cheshire MUl. 

14646 was sent by R. S. Griswold, who stated that the ashes 
were bought of A. E. Dickenson & Co., of Essex, with a guaranty 
that they should be as good as those bought the year before. 
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This sample contained 32.18 per cent, of insoluble matter and 
only 1.31 per cent, of water-soluble potaeh. 

Later the sampling agent of the Station drew a sample of these 
ashes at Mr, Griswold's request, the analysis of which appears 
as No. 16086. 

Ten car lots of ashes from John Joynt, Lucknow, Can., six 
of them sold to the American Sumatra Tobacco Co., Nos. 14844 
to 14848 and 16093, and four other car lots, Nos. 14262, 14467, 
14986 and 16017, were of excellent quality. 

But three other samples from the same dealer were of very 
inferior composition, 14513, 14888 and 14984. 

16367 from Geo, Stevens, Peterborough, Can., is not unleacked 
hard wood ashes. 

At $5.50 per unit, potash in wood ashes costs 27 cents per pound, 
at $6.00 per unit, potash costs 30 cents per pound. This is about 
double the cost in potash salts mentioned on page 25. Ashes, 
however, contain 1.5 to 2.0 per cent, of phosphoric acid and about 
30 per cent, of lime in form of carbonate, which add considerably 
to their value. 

14987. Phos-Pho-Germ, Made by the American Nitro-Phos- 
pho Corporation, 80 Lafayette St., New York City. 

It is claimed to be a mixture of hiunus, raw phosphate, lime, 
wood ashes, sulphur and various bacterial foods, and inoculated 
with many strains of vigorous, beneficial soil bacteria. 

The sample drawn by a Station agent from stock of George 
Yuengling, New Canaan, had a guaranty of 0.82 per cent, nitro- 
gen, 8.00 per cent phosphoric acid, of which 0.25 is available, 
and 0.15 per cent, of potash. 

The analysis is as follows: 
Per cent, of 

Nitrogen 0.50% 

Available phosphoric acid 1.16 

Total phosphoric acid 17.27 

, Potash 0.22 

Cost per ton $45.00 

It fails to meet its guaranty of nitrogen. The plant food in 
a ton of it is, liberally e8timat«d, worth about $15. Whether the 
"vigorous, beneficial soil bacteria" in a ton of it are worth $30, 
the difference between the value of the plant food and the ton 
price, may well be doubted. 

A sample stated to be Cocoon Dust, 16214, sent by the 
National Spun Silk Co. of New Bedford, Mass., contained 8.99 per 
cent, of nitrogen in fairly soluble and available condition, 1.41 
per cent, of phosphoric acid and 0.25 per cent, of potash with 
83.13 per cent, of organic matter; apparently an excellent nitrog- 
enous fertilizer, 

16210. Wool Waste from A. B. Smith, Clintonville. Con- 
tained 1.35 per cent, nitrogen, probably in inert form. 
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WOOD ASHES. 



Table XI. Analtseb op Wood Ashes. 



Car C. G. R. No, 250022 Frank Bailey, Barre, 

Vt. Frank N. Brockett, Suffield 21.78 

CoDB. Brass & Mfg. Corp., Waterbury 

E, E. Dickenaon & Co. E. 3. Griswdd, Weth- 

ersfield, 32.18 1.31 16.37 1.54 

E. E. Dickenson & Co, R. S, Griswold, Wetb- 

erafield 1.84 16.82 1,71 

"ar No. 201501. John Joynt, Lucknow, Ont. 

American Sumatra Tobacco Co,, Bloomfield.. 20.50 6.05 30.24 2.02 
Car No. 19698, John Joynt, Lucknow, Ont. 

American Sumatra Tobacco Co., Bloomfield.. 10,40 5,63 36.98 2.24 
^ax No, 16567. John Joynt, Lucknow, Ont. 

American Sumatra Tobacco Co., Bloomfield.. 12,90 7,18 34.80 2.26 (') 
Car No. 6920. John Joynt, Lucknow, Ont. 

American Sumatra Tobacco Co., Bloomfield.. 16.69 6.50 31.74 2.19 (') 
Car No. 4067. John Joynt, Lucknow, Ont. 

American Sumatra Tobacco Co., Bloomfield.. 15.12 6.63 32,00 2.41 
Car No. 11609. John Joynt, Lucknow, Ont, 

John Wolf , Windsor 10,04 4,79 31.67 1.00 

Car No. 80633. John Joynt, Lucknow, Ont. 

J. N. Lasbury, Broad Brook 12.65 4.96 28.03 

John Joynt, Lucknow, Ont. A, D. Bridge Sons 

Co,, Hazardville 25,41 1,42 18.55 0.58 22,00 

Car No. 243740. John Joynt, Lucknow, Ont. 

Geo. T. Soule, New MiUord 27,58 0.52 21,21 1.66 26.00 

John Joynt, Lucknow, Ont. Geo. T. Soule, 

New Milford 21.34 0.85 28,70 1.33 26,00 

Car No. 84738. John Joynt, Lucknow, Ont, 

N. Jones, South Windsor 13.30 5,72 31,64 2,02 (') 

Car No. 50110. John Joynt, Lucknow, Ont. 

N. Jones, South Windsor 23.35 4,63 26.18 2.26 

Car No, 10301. John Joynt, Lucknow, Ont. 

American Sumatra Tobacco Co,, Hartford, , . 
Geo. Stefens. Peterborough, Can, F, W. Jud- 

son, Waterbury 

From Chase Metal Works, Waterbury. Sent 

by A. F. Greene, Woodbury 

'(5,50 per unit of water-soluble potash. ' S6.00 per unit of water-soluble potash. 

14763. Stated to be "a factory waste." Sent by F. A, Jordan, 
Woodstock. Contained 7.63 per cent, of nitrogen, .40 per cent, 
of which was in form of ammonia and all of which appeared to 
be in available form. 

14939. Stated to be Chili Saltpeter. Guaranteed 15.50 per 
cent, nitrogen and 17.20 per cent, potash. 
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66 CONNECTICUT EXPBKIMENT STATION BULLETIN 223. 

It contained 11.38 per cent, of nitrogen, 17.05 per cent, of potash, 
and 0,38 per cent, of borax. It is apparently a waste product from 
the refining of nitrate of soda. 

14940. Stat«d to be a residue from a Welsbach burner factory 
and sent by Prof. Browning of Yale University. It contained: 

Water-soluble phoephoric acid 0,50% 

Citrate-soluble phosphoric acid 16.90 

Citrate-insoluble phosphoric acid 10.78 

Total phosphoric acid 28.18 

14916. Stated to be a solution in which refuse rubber is heated 
under steam pressure. 

It had a sp. gr. of 1.017, contained 2.86 per cent, of solid matter, 
1.21 per cent, of potash and a little combined sulphur. Of no 
value as an insecticide or fungicide. 

13675. Thought to be wood ashes, contained 33.63 per cent, 
of insoluble matter, 0.77 per cent, of phosphoric acid and 0.46 
of potash. 

14937. A sample of fresh menhaden fish. They contain an 
average of water 77.0 per cent., oil 4.00 per cent., nitrogen 1.5, 
phosphoric acid 1.5, and potash 0.3 per cent. 

14399. A mixture of several brands of fertilizer. Sent by F. 
J. Harrison, Waterbury. Contained 0.88 per cent, nitrogen, 14.90 
of phosphoric acid and 0.07 of potash. 

Five other samples were examined qualitatively, but have no 
general interest of importance. 
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A Study of the Bulb Mite. 

{Rkizoglyphua kyacinthi Banks.) 



By Philip Gabuan, Ph.D. 



Inspection of over a million bulbs in Connecticut during 1919 
brought to light the significant fact that nearly all shipments con- 
tained the bulb mite R. kyacinthi Banks. In many shipments 
only a few infested bulbs were found, but in others as high as 
fifteen to twenty per cent, were apparently destroyed. Ship- 
ments were, however, frequently delayed in transit according to 
reports, a state of affairs doubtless responsible for the poor condi- 
tion of many bulbs when they arrived at their destination. Rotten 
bulbs, too, are not always the result of mite infestation alone, 
there being several other causes of rot and disease — but the almost 
universal presence of the mites in decayed bulbs has led to. the 
present study of the life history, habits and control of the pest. 

Woods' claims that the Bermuda lily disease, caused in part by 
miteinfestation, results in a yearly loaa of 20 to 60 per cent, of 
the entire crop where the plants are forced. Destruction of bulbs 
has also been noted by many other American and European 
workere. 

The injurious effects of the species in Connecticut were first 
described in the report of the State Entomologist for 1915*, when 
3000 Easter lilies were destroyed. Since then, no specific case 
in which extensive damage was done, has been reported to this 
office, but there is doubtless a small per cent, of loss each year 
which should be prevented by proper inspection, care and treat- 
ment of the mite-infested bulbs. 

Distribution op the Species. 
The bulb mite has been reported in foreign shipments to various 
states and to Canada. Shipments of bulbs to Connecticut come 
mostly from France, Belgium and Holland, but what is apparently 
the same species was foimd in one shipment received from Japan. 
It has also been reported in shipments of bulbs from the Bermuda 
Islands and thus seems to have a fairly wide distribution. 

The Name of the Bulb Mite. 

Banks* in 1906, listed under the name of Rhizoglyphus kyacintki 

Boisduval a species of mite which he found in bulbs. Since that 

'U. S. Dept. Agr. Div. Veg. Fhy. 4 Path. Bui. 14: 1897. 
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time Americans have religiouBly foUowed the name kyactnthi in 
preference to the name echinopus of European authors. Michael', 
however, places hyacinthi as a synonym of echinopus, with the 
remark tlmt hyacinthi of Boisduval is a nomum nudum being 
listed without description. Michael is correct in this statement, 
since the original description given by Boisduval is very me^er 
and is not sufficient for purposes of identification. However, the 
description of echinopus given by Fumouze and Robin' shows 
that the latter may also have considered a different species; for 
the species in hand differs from it (and also Michael's description) 
in important part.iculars. 

The most striking of these characters are the chitinous thick- 
enings on the fourth pair of legs, which occur both in normal and 
heteromorphic males. Michael states that the only species bear- 
ing this character is R. crassipes Haller, which was originally 
described as an American species^, but crassipes differs (in other 
particulars), from our species, and we are forced to conclude that 
either the chitinous thickenings have been overlooked or the 
species may be different from aU described species. Inasmuch 
as Michael (I. c, p. 83) says emphatically that "there are not any 
suckers on the leg of the male of any species except R. crassipes 
Haller" we are able to conclude that he must have examined the 
species which he described, for this particular character. Exami- 
nation of material from the XT. S. National Museum shows chiti- 
nous thickenings on the fourth pair of legs in R. hyacinthi and R. 
rhizophagus. The rather frequent presence of the dimorphic male 
excludes the species in hand from rhizophagus and refers it to 
hyacinthi. As already intimated, a search through Boisduval's 
works has revealed no adequate description of this species and 
either his name hyacinthi must be disregarded or the authority 
changed from Boisduval to Banks. The latter course is to be 
prefened and the name Rhizoglyphus hyacinthi Banks instead of 
Rhizoglyphus hyacinthi Boisduval should be used, since Boisduval's 
name cannot be connected with any known species. 

For convenience the description given by Boisduval is quoted 
herewith. Bank's description of the species is found in Bur. Ent. 
Tech. Ser. Bui. 13, p. 21, 1906 {pi. V fig. 49). 

Description bv Boisduval. 

Entomologie Horticole p. 86: 1867. 

"Nous ne trouvoas mentionnS nuUe part I'acarus de lit Jacinthe, nous 
ue savona pa s'il n'a pas deja ete observe par quelque naturaliste. Noua 
lui donnona le nom provisoire d'acarus des Jacinthes Aearug hya- 



1 Michael, A. D., British Tyroglyphidae II: p. 85 

•Jour. Anat. Phys , V: 287: 1868. 

'Haller, Archiv Naturgeschichte, 50: 218: 1884. 
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A STUDY OP THE BULB MITE. 



General Description. 



EfK (Fig. 2, No. 6),- — The egg is ellipsoidal, white and semitransparent; 
.12 by .07 mm. in size. 

Larva (Fig. 2, No. 2),^Small, white, somewhat ovoid in shape; genital 
suckers absent. Cephalo-thorax with two long setae on the frontal margin 
above, and two near the caudo-lateral angle; no minute bristles between the 
latter as in the adult; venter of the thorax with a clavate sense organ 
(Fig. 2, No. 3) between the bases of the first and second coxae on each side 
and smallsetaemesad of these; front tarsi with strong spines as in the adult, 
but the clavate hair much longer than the spine immediately beyond it; 
tip of the tarsus with three slender setae; front tibiae with the usual 
long setae on the dorsum, the patella (3rd segment from end beginning 
with tarsus) each with two shorter setae on the dorsum as in the adult. 
Abdomen with one pair of legs, the tarsi of each of which bears a long 
heavy spine and longer seta on the dorsal surface and three spines on the 
ventral; tarsal claw very stout; tibiae each bearing a single long seta 
on the dorsal surface; lateral marsins of the abdomen with four setae on 
each side and a pair near the anal opening. 

Size shortly after emergence from the egg, .15-. 2 by ,1 mm., full grown, 
.25 by .15 mm. 

Piotonympb (Fig. 2, No.l), — Similar to the larva in size and shape but 
larger and provided with four pairs of legs instead of three; rostrum as in 
adult; cephalo-thorax as in adult; with two lone setae on the frontal margin 
of the dorsum and two near the caudo-lateral angle; no minute setae be- 
tween the latter; the front tarsi have, in common with the adult, a 
minute clavate hair at the base and to one side of the large clavate hair; 
and between the larger clavate hair and the spine (immediately beyond) is 
a smaller spine about one-fifth the length of the latter; tip of front tarsi 
with three slender setae each. The fouth pair of legs has only one seta 
at the tip of the tarsus and there ia no dorsal spine on that segment; 
however, there is a strong lateral spine and a ventral spine. Judging 
from the spines and setae on the tarsi of leg three in the larva and the 

Erotonympn, the fourth pair, of legs of the protonymph must grow in 
ehind the third pair of the farva. 

This stage is most easily distingif 

resembles more closely tnan other „._, ._ , 

genital suckers. In the protonymph only two make tnei^ appearance 
while in the tritonymph there are three or four (see Fig. 2, No. 5). There 
is also some difference in the tarsi of the fourth pair of legs, the latter pos- 
sessing no dorsal spine in this stage. 

Length full grown, about .4 mm., width about .2 mm. 

Dentonymph or hypopns (Fig. 2, No. II), — Oval in shape, dorsum convex; 
venter flat; color brown, the body heavily reinforced throughout with 
chitin. Rostrum apparently reduced to a small cylindrical projection 
entirely covered by the cephalo-thorax; distal end of rostrum with two 
long setae, and a smaller one at the base of each. Mouth parts wantine; 
cephalo-thorax with two long setae on the front margin placed closely 
together, and about the same length as the long setae of the rostrum; 
legs for the most part without the heavy spines of the adult, the latter 
replaced in most cases by setae; tarsal claws long, curved rather shaiply; 
tarsi of first pair of legs with four slender setae at tip and two near middle 
of ventral surface. There is also a heavy spine on the ventral surface; 
a large clavate hair nearly half as long as the segment, and a smaller 
clavate hair and small seta on caudal surface near the larger one. In 
front of the larger clavate hair there is also a long seta; front tibia with 
a long seta on dorsum and a single spine on each side; pateUa with a 
single seta at tip instead of two, as in all other stages. Abdomen with 
conspicuous expulsory vesicles on either side; margin composed of thick . 
heavy chitin, which snows prominent striations under magnification; ven- 
ter with conspicuous suckers as in Fig. 2, No. 11, one on each side of the 
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anal opening, two caudad of thia, then a row of four, and finally two more 
Surrounding the eight caudal suckers is a squarish tmg which ia thickened 
at each of its four comers, making it aj}pear as if four additional auckera 
were present; conspicuous linea of chitm on the venter, extending oepha- 
lo-mesad from the anal opening and each coxa of tees III and IV; third 
and fourth pair of lege short and usually hidden by the overhanging body 
wall when viewed from above; tarsi with four setae and two heavy spinea 
at tip; tibiae with a long seta near tip, on dorsum; tna^in of abdomen 
with four, minute matranal setae. 

Length, .2-.3 mm. Width .13-.18 mm. 

TntonTinph (Fig. 2, No.9),~-Colorwhite, tianaluceatotaemiopaque, legs 
brown or tinged with pink. 

Rostrum and cephalo-thorax agreeing in nearly all particulars with the 
adult female. Abdomen as in the advUt as regards setae: but the geni- 
talia undeveloped; the genital suckers consiat of four indistinct suckers 
cloeely approximated (Fig.- 2, No. 9). 

Length .6-.6 mm, width .3-.3.6 mm. 

Adult (Fig. 3, Nos. 12-15; Fig. 2, Nos. 4, 5, 7 and 8),— Color white, body 
somewhat transparent; legs epimera and rostrum brown, sometimes witn 
a pinkish hue. 

Rostrum with large mandibles, which are chelate, maxillary palpi with 
two distinct segments closely joined to the rostrum and a very small 
projection at the tip, which may represent a third segment. Each of 
the longer segments with a minute seta, and a longer seta on each maxilla; 
cephalo-thorax narrowed rapidly in front, the sides gently curved, the 
front margin with two long setae extending beyond the rostrum and 
placed closely together; near the caudo-lateral angles of the dorsum are 
also (wo long setae between which are two usually minute hairs; venter 
of cephalo-thorax with conspicuous epimera, the front epimera being united 
on the mesal line; between the first and second epimera on each side 
there is usually a small seta; first two pairs of legs thicker than the last 
two, 6-segmented, the tarsi of the first pair provided with spines and 
setae as follows; a large clavate sense organ, near the proxima Imargin 
on the dorsum, and a large heavy spine' just distad of this; a much 
smaller clavate hair at one side of the larger sense organ, about half its 
length; between the larger clavate sense organ first mentioned and the 
spine distad. of it is a smaller spine about one-third its length; at the tip 
of the tarsus above there is also a large spine with three setae surrounding 
it, one of which is much smaller than the rest; ventrad of the tarsal claw 
there are usually three or four heavy spines, grouped together and another 
proximad of these; there is a long seta near the proximal spine and a 
very inconspicuous one on the opposite surface of the tarsus; tarsal claw 
not sharply curved; tibia with a long seta on the dorsum near the distal 
end which la often aa long or longer than the tarsal segment; there is a 
single stout spine on the caudal and ventral surface of this segment; the 
patella has two closely placed setae near the distal margin of the dorsum 
and the femur has a single long seta on the ventral surface; the second 
tarsus is essentially the same as the first, except that the smaller 
clavate hair or sense organ, and the small spine (between the larger hair 
and the spine immediately distad) are wanting; one seta is also lacking 
from the tip; the third and fourth pairs of legs lack the clavate sejise 
organs and are difierent in the two sexes. In the female and normal male 
the. third pair of legs are similar} there is a long thick spine at the tip of 
the tarsus, above and below which is a long slender seta; on the caudal 
surface of this segment there is also one seta and there is a sjiine on the 
opposite surface; the ventral surface has a spine shortly distad of the 
middle and a group of about four ventrad of the tarsal claw; the latter is 
sharply hooked. The third pair of lege of the dimorphic male are much 
thicker than the third pair of the female or normal male. There are 
four long setae at the tip, and the tarsal claw seeme to be fused with the 
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1 the two 

. ^_ _„. _„ he female 

there is a distal spine on tbe tarsal segment just above the claw an'd one 

lateral {caudal surface) and one ventral spine in addition, besides a group of 
three just beneath the claw. There are usually three setae, one above 
and another below the distal spine and one lateral seta; in the male the 
distal dorsal spine is wanting, being replaced by a chitinous thickening 
sometimes called a sucker; proximad of this is still another thickening 
and between the two a single seta; the segment possesses the usual number 
of spines below the claw on lateral and ventral surfaces (Fig. 2, No. 7). 

In the female the lateral surfaces of the abdomen are provided with 
about Sve setae on each side; the ventral surface with three minute setae 
on each side. of the genital opening and one between the third and fourth 
coxae, a amal! one m front of and to one side of the third coxae and a 
long one on each side of the anal opening; the genital opening forms an 
inverted V-ehaped figure with two genital suckers on each side (Fig. 3, 
No. 14); the dorsum has five setae on each side, of which the caudal pair 
are the longest. 

In the male there are the usual five setae on lateral and caudo- 
lateral surfaces of the abdomen and one minute seta between the third 
and fourth pairs of legs on ventral surface, and a smaller one in front of and 
to one side of the third coxae; genital opening as in Fie. 3, No. 12 with two 
genital suckers on each side. Caudad of the genital opening are found 
two larger disc-like suckers, with a minute seta, caudad and cephatad, 
and usually a row of four longer ones caudad of the suckers; setae of the 
dorsum as in female. 

Variations— There seems to be some variation both in the length of 
the setae of the legs and body and also in the thickness of the tarsal 
segments. Of seventeen individuals, however, measured with microm- 
eter the ratio of width to length of tarsus IV ran^d from 1-1.6 to 1-2.5, 
both sexes being examined. There is also a great variation in the depth 
of the depressions on the dorsum of the adult, they being almost obliter- 
ated in some individuals. 

Length, female .47-.95 mm; male .5-. 6 mm. Width, female .3-.4 mm; 
male .25-.3 mm. 

Host Plants Infested and the Injdht Resulting from 
THE Infestation. 

Narcissus {Plate I, b; II, a; III, b), hyacinth, tulip, crocus and 
Easter Uly bulbs, are infested by the bulb mite. In the laboratory 
it has been reared on onions and potatSDes, and is probably capable 
of subsisting on almost any tuber or bulb. Its common occurrence 
in narcissus and lily bulbs may be due to the fact that these bulbs 
offer least resistance to attack since the scales are loose and the 
mites find it easy to penetrate to the interior. Tulips are least 
injured, owing to their outer skin and tight-fitting scales which 
have no place for the mites to enter. Hyacinths seem to be less 
easy to penetrate than narcissus, while onions, artificially infested 
with mites, were not injured unless they were partly rotten or 
bruised in the beginning. 

That the mites are able to feed on healthy tissue seems evident 
both from numerous references to this particular ability by vari- 
ous writers and from the experience of those connected with this 
oflBce in the case of the Bermuda lilies already mentioned. A small 
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Figure 2. The bulb mite {Rhizogiy-phus hyacinlki Banks). 1. Proto- 
nymph, enlarged about 80 times. 2. Larva, enlarged about 80 times. 
3. Larva, sense organ of the ventral surface of the cephalothorax, 4. 
Front tibia and tarsus of the female, 6, Fourth tibia and tarsus of 
male, 6. Egg, enlarged about SO times, 7, Fourth tibia and tarsus of 
the female, 8, Froat tibia and tarsus of the female. 9. Tritonymph, 
enlarged about SO times. 10. Fourth tibia and tarsus of dimorphic male. 
11. Deutonymph or hypopus, enlarged about 80 times. 
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Figure 3. Adult bulb mite (Rkizoglypkua hyacinlhi Banks), enlarged 
80 times. 12. Male, ventral view. 13. Female, dorsal view. 14. Fe- 
male, ventral view. 15. Male, dorsal view. 

number of teats have been conducted by the writer in which 
mites entered and fed on growing narcissus bulbs. In these tests 
rotten bulbs containing mites were placed in pots of soil just 
below the healthy ones and the mites readily left the rotten and 
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entered the healthy bulbs. Plate I, b, shows one of the infested 
bulbs. 

Welsford' claims that the rot of narcissus bulbs is transmitted 
by the minute worm or nematode, Tylenckua devastatrix*, and 
not at all by the mite, Rkizoglyphus eckinopua. This worm, how- 
ever, has not been found in many of the rotten bulte examined, 
while in few cases have mites been absent from diseafed examples. 
Welsford himself admits that the bulb mite does a great deal of 
damage, but he does not consider it equal in importance to the 
nematode as a carrier of disease. 

Life History. 

Few people in America seem to have studied the life history of 
the bulb mite. The most recent work is that of Ya^', a Japanese, 
who published a preliminary note on the life cycle in 1919. In 
this, he makes known the following facts: "The mite moults twice 
and the duration of one generation is about ten days in August, 
and twenty in June. Temperature is the chief factor in this varia- 
tion and has an important effect on the embryonic development — 
the number of e^s laid by one female varied from 9-59, each 
being dropped singly on the surface of the bulb. The larva is 
sluggish and bores in the tissues of bulbs and grape vines. The 
adults mate within 2-8 hours after reaching maturity and ovipo- 
sition begins on the day of mating. The hfe of the female is 
about two to four weeks in summer while that of the male is 
shorter." 

Michael' reports one case in which he reared eckinopiis from ^g 
to adult in 33 days. He observes three moults instead of two as 
noted by Yagi. Careful studies by the writer indicate that hya- 
dnthi moults three instead of two times, thus confirming Michael's 
■ statement in this regard. When hypopi appear, however, four 
moults accur instead of three. The life period obtained at room 
temperature 60-75° F. (averaging about 68°) varied from 17 to 
27 days; with temperature ranging from 70-80° F., 9-13 days. The 
mite becomes torpid at 50-55° F. and at about 95°, The air in 
which the mites lived during the time they were observed was 
kept as near optimum humidity as pebble, which condition was 
judged largely by daily observance of the amount of moisture 
contained in the lens paper with which each cell was provided. 

TTie period of incubation lasts from 4-7 days. A six-legged 
larva emerges from the egg and the mite lives in this condition 
3 to 8 days. The last day or so of this period, sometimes two 



• Now T. dipBod Kiihn. 

' WelBford, E. J. Inveetigation. of bulb rot of narcissus. Ana. Appl. 
Biol. 82: 36-46: 1917. 

'Yagi, N, Berichte Ohara Inst. LandwirtBch, Forachungen I; 349-360: 
1918 Aatract in Kev. Appl. Ent.. VII: 439-440: 1910. 

•Michael, A. D. British Tyroglyphidae. Vol. II: 92-93: 1903. 



vGoo»^lc 




Mite infestation just befjinnin); in a growing bulb. Its progre8s;is 
indicated by the dark lines between the scales, natural size,. 
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Mites from a rotten bulb, enlarged 8 times. 



Infestation just beginning in a healthy bulb, natural 
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days, is spent in a torpid or quiescent condition and at this time 
the larva swells so that the separating line between the thorax 
and abdomen is lost. On moulting the larva acquires two addi- 
tional legs, making eight in all. The next period, which may be 
known as the protonymph* lasts two to four days, after which 
follows a second quiescent period of about two days and a second 
moult takes place. This time there is no increase in the number 
of legs or much change in form uidess a hypopus or resting stage 
is produced. If normal in form the mite, now known as the 
tritonymph*, again goes into the quiescent state which lasts 1-2 
days; and moults. The adult mite then emerges. -If, however, 
the hypopial state appears after the second moult, the mite may 
rest for one or two weeks or more, afterwards moulting and giving 
rise to the tritonymph. The latter then moults and the adult 
mite emerges as before. 

Adults mate a day or so after becoming mature and the eggs are 
soon laid, beginning with a few daily at first and later increasing 
in number lip to six or eight. Two females observed laid ten 
eggs per day for four successive days, but this is rather unusual. 
The munber of eggs laid has been found to vary cpnsiderably, 
some females laying more than one hundred, others laying only 
a few. One individual laid 130 ^gs in all, while one other laid 
81, and still another 59. The males usually die shortly after 
mating, but if kept separate have been oteerved at this laboratory 
to live for more than two months. Females also live from one to 
two months or more if properly fed and cared for. 

The following shows the course of the life history: 
Cyde in which hypopial stage ii skipped. 
Egg — larva — first nymph — third nymph — adult female. 
Egg — larva — first nymph — third nymph — dimorphic male adult, 
normal male adult. 

Cycle vntk hypopial stage. 
Egg — larva — firat nymph — hypopus — third nymph — adult female. 
Egg — larva — first nymph — hypopus — third nymph — dimorphic male adult, 
normal male adult. 

The Dimobphic ob Heterouobphic Male. 
The dimorphic male with enlarged third pair of legs (Fig. 2, No, 10) 
has been thought by some to be a distinct species, but it has been 
definitely proven by others to be merely a form of more or less 
infrequent occiurence. In one lot of mites examined 36 males 
were seen without encountering a single dimorphic form. In other 
lots the males with and without enlarged legs appeared in about 
equal numbers. The dimorphic males breed freely and the off- 
spring consists of both females and normal and heteromorphic 
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males. One specimen was seen with an enlarged third leg on 
one side and a leg of normal size on the other. The exact fimction 
of the dimorphic male is not clearly understood, nor do we under- 
stand the causes which bring about such remarkable differences 
in this sex. 

The Hypopus. 

Rather complete studies of the hypopus of echinopus have been 
made by Michael and other European authorities, and it is now 
regarded as a normal period in the Hfe history of the mite. Briefly 
explained, it- is a form similar to some of its ancestors which is 
produced from time to time from no apparent reason other than 
a strong tendency to revert to type and "is a provision of nature 
for the distribution of the species occurring irrespective of adverse 
conditions'". Notwithstanding, the fact remains that is often 
impossible to distinguish between favorable and unfavorable con- 
ditions and it seems certain that conditions promoting their develop- 
ment are not always at hand. The following notes relate to the 
development of the hypopus. 

First of ajl it has appeared that hypopi are much more numerous 
in jars where the bulbs are rotted enough to leave them in a wet, 
sticky condition. Hypopi are produced in dry as well as moist 
cells, but more rapidly and frequently more abundantly in the 
moist cells. This was demonstrated by use of a moisture gradient 
consisting of four hanging dfop sUdes with small ceUs, clamped to 
a larger piece of glass and with a sheet of lens paper between ; 
one end of the gradient being placed in moist sand, and each cell 
provided with a single pair of mites and the necessary food. The 
following shows the results of three tests with the gradient 
described. Cell No. 1 in each case was in contact with moist 
sand, 2, 3 and 4 further away in the order mentioned. These 
tests were then repeated with similar results. 

No. ol No. of Per cent. Dais 

cell. mites. of hypopi. Food ueed. BeEua. EiBnuued. 

1 111 27 Unfermented May 14 July 7 



July 24 Sept. S 
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On April first a Bmall tightly corked bottle waa provided with 
about an inch of moist sand and a number of shoes of potato 
previously infested with the bulb mite. These mites did not mul- 
tiply rapidly but reproduced fairly well and on June 8, 100 indi- 
viduals were counted without encountering a single hypopus. 
Little or no fermentation took place in the bottle until after this 
date and most of the eggs were laid on the outside of the potato and 
were fairly dry. However, where the potatoes were in contact with 
the sand there was considerable moisture surrounding the develop- 
ing mites. Only one hypopus was seen in the bottle until July 1. 
During the latter part of July mold obtained a foothold on the po- 
tato but the mites continued to breed, many of them being covered 
with a wet sticky film. However, even under such conditions less 
than one per cent, of hypopi developed — as was seen by examination 
■ on September 9. In order to test the natural ability of the strain 
on potato to produce hypopi, mites were transferred to glass cells 
with narcissus or hyacinth at several different periods during 
the course of the experiment. Hypopi were produced abundantly 
in practically every case the percentage varying from 10 to 80%, 
In this bottle and five other similar ones made from it hypopi 
did not begin to appear in numbers until about October 25, making 
a period of some six months when they did not develop. It is 
difficult to explain the appearance of the hypopus in small cell 
transfers, but it seems as if some necessary change in conditions 
must have taken place. 

Hypopi developed in light and dark, when fed on decayed and 
sound food, in moist and dry ceUs and apparently when warm 
and cold. They also developed about equaJly well when the food 
was covered with small amounts of sugar, alcohol (2%) and acetic 
acid (1%). 

Michael used many experiments to try to induce certain species 
of Tyroglyphids to develop without producing hypopi, but failed; 
and he concluded that hypopus is a normal sti^e in their develop- 
ment. Notwithstanding, in the case of mites hke the bulb mite 
in which all individuals do not pass through the hypopus stage, 
it seems hazardous to ascribe such a phenomenon entirely to the 
inherent atavistic tendency or natural habit of the individuals. 
It is well known that in a somewhat similar life cycle found in 
aphids, reversion to the sexual forms which are more commonly 
skipped are induced largely by changes of weather and food. 
Some species of aphids, moreover, may be reared continuously 
without reversion, when proper conditions of moisture, temper- 
ture, etc., are maintained, and it seems as if something similar 
must be true of the mites under investigation, caused by factors 
which we have not yet learned to recognize. 

The length of the hypopus stage under favorable conditions 
is usually about one to two weeks. 
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Migration op the Species. 

The hypopus is much more active than the remaining stages 
in the life cycle of the mite, and has a tendency to wander from 
place to place. It will also attach itself to any moving object. At 
the time when hypopi become numerous, the bult^ are commonly 
well rotted and infested by numerous small fly larvae, one of 
which (Scatopse pvMcaria Loew) (Plate I, a) was found in lai^ 
numbers. The flies of this species were frequently found to be 
literally covered with hypopi attached by means of their ventral 
suckers. Other hypopi were seen riding peacefully on the backs 
of predaceous mit^, and still others Imve been found attached 
to lepidopterous larvae. The mite is thus afforded an admirable 
means of transportation, of which it is capable of taking full 
advantage because of its structure and habits. 

The tables below show the length of the various stages as deter- ' 
mined at this laboratory. 



Tabular Life History of the Bulb Mite 
length of egg stage. 



8 Sept. 29-Oet. 6. 

K 3 Oct. lO-Oct. 17. 

4 Oct. 10-Oct. 17. 

*/i 4 Oct. 10-Oct. 17. 

1920. 

Temperature 70°-80° F. 

2 July 15-July IS. 

2 July 16-July 19. 

3 July 16-July 20. 
8 July Ift-July 20. 

LENGTH OF LARVAL STAGE. 

, of Number DaUs. 



e 60°-7S° F. 

Oct. 3-Oet. 10. 

Oct. 6-Oct. 11. 

Oct. 6-Oct. 12. 

Oct. 17-Oct. 21. 

Oct. 17-Oct. 22. 

Oct. 17-Oct. 22. 

Oct. 16-Oct. 21. 
1S20. 
e 70°-80° F. 

July 19-July21. 

July 20-July 23. 

July 18-July 21. 

July 19-July 23. 

July 19-July 24. 
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LENGTH OF FIRST NYMPHAL STAGE (PROTONYMPH). 



191fl. 

« eo'-rs' F. 

Nov. 10-Nov. 13. 
Nov. 12-Nov. 15. 
Nov. 11-Nov. 15. 
Nov. S-Nov. 11. 
Nov. 8-Nov. 12. 
Nov. 16-Nov. 24. 
Nov. I&-N0V. 24. 
Nov. 20-Nov. 23. 
Nov. 20-Nov. 22. 
1920. 
e 70°-80° F. 

July 21-July 23. 
July 21-JuIy 23. 
July 21-July 23. 
July 21-July 22. 
z n July 21-July 23. 

LENGTH OF HYPOPUS STAGE (DEUTONYMPH). 



Temperature 65°-75'' F, 



1920. 



March IS-March 27. 
7 1 March 29-ApriI 5. 

« 1 April 17-April 22. 

7 1 April 10-April 17. 

13 1 April lO-April 23. 

LENGTH OF THIRD NYMPHAL STAGE (TRITONYMPH), 

LcDffth of Number DatflB. 

mULgt ays. o »rT . ^^^^ 

Temperature 60''-75° F. 
4 1 Nov. 15-Nov. 19. 

3 1 Nov. 11-Nov. 14. 

4 1 Nov. 12-NoT. 16. 
3 1 Nov. 24-Nov. 27. 

3 1 Nov. 23-Nov. 26. 

4 1 Nov. 22-Nov. 26. 

1920. 
Temperature 70°-80'' F. 
3 1 July 23-July 26. 

3 1 July 24-July 27. 

2 1 July 25-July 27. 

3 1 July 24-July 27. 
2 1 July 23-July 25. 

2 2 July 22-July 24. ' 

2 1 July 23-JuIy 25. 



Otheb Species op Mites and Predaceous Enemies. 

Several predaceous mites (Parasitidae) and the Tyr<^yphid, 

UisUostoma Tostro-serratus have been found frequently, but the 
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latter seems to Sourish best in wet rotten bulbs and has not been 
observed to feed on healthy tissue. The small hypopus of this 
species is produced abundantly and frequently attaches iteelf to 
Rhizoglyphua or any insect which lives within the bulbs. Histi- 
ostoma is much smaller than Rkizoglyphus as is also the hypopus, 
compared with that of the bulb mite. When observed feeding 
the adult is much Ughter in color and the caudal margins of the 
abdomen are less rounded. The predaceous species (Laelaptini) 
are very active brown mites slightly larger than the true bulb 
mite. In one box of bulbs containing about one-fourth bushel, 
these enemies became very numerous and were seen running about 
over the bulbs like ants. Doubtless they had destroyed many 
bulb mites. In another case a Mason jar containing many bulb 
mites was entirely cleared of Rkizoglyphus in about a month after 
the predaceous species was first noticed in the jar. 

The siaall Cecidomyid fly Lestodiplosis sp.* was also found 
feeding upon the bulb mite. The larva is a anmll, pinkish maggot 
about one mm. in length, which crawls about among the mites 
and feeds on them. 

Control Measures. 

Morphological studies show that the mite has no tracheal system 
and cannot be killed, theoretically, by ordinary fumigants. Ewing^ 
demonstrated that 4.1 oz. of potassium cyanide per 5470 cu. ft. 
or 1 oz. per 133 cu. ft. of air space was insufficient to kill the bulb ■ 
mite. Fumigation at this laboratory with carbon disulpMde in 
an air tight container, 1 oz. to 100 cu. ft, required 48 hours to 
obtain a good kill. Mitea on the interior of the bulbs were not 
killed even with this length of exposure. Sorauer^ recommends 
for use against the mite, R. echino-pus, the use of a 48 hour carbon 
disulphide fumigation or immersion in tobacco extract. 40% 
nicotjne sulphate 1-400 with the addition of soap killed only 7.1% 
in tests conducted here. Fir tree oil was considerably more effi- 
cient, killing 60^90% in some instances, while in bull^ soaked in 
water heated to 55° C. nearly 100% were killed. Woods' treated 
bulbs with mercuric chloride 1-1000 and 1-2000, formalin 1-1000 and 
1-2000 without success. A good kill, however, was obtained by 
the writer with formalin heated to 50° C. (122° F.), the bulbs 
being left for a period of ten minutes. Nicotine sulphate 1-400 
heated to 50° C. (122° F.) and nicotine oleate heated to 50° were 
also very successful acaricides. 

In all cases careful observations were made on the hypopus 
because of its greater resistance, and the mites were examined 
daily for three days after treatment to be sure of results. 

* Determined by Dr. E. P. Felt. 

'Ewing, H. E. Oregon Agr. Exp. Sta. Bui. 121: 70: 1914. 

'SorauerP. Pflanzeokrankbeiten III; 109: 1913. 

'Woods, A. F. U. S. Dep. Agr., Div. Veg. Phy. 4 Path., Bui. 14: 
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Unsuccesspcl Treatments. 
Hydrocyanic acid gas (HCN) fumigation, the gas obtained by using 

potassium cyanide 1 oa. to 133 cu. feet of air space'. 
Carbon disulphide 1 oz.-lOO cu. feet — 24 hr. fumigation. 
Formalin 1 part- 1000 parts water and 1 part-2000 parts water — cold'. 
Nicotine sulphate 1 part-400 parts water plus aoap 2 lbs.-50 (tals. — cold. 
Schuarr's insecticide 1 part-IOO parts water. 
Scalecide 1 part-lS parts water. 
Mecuric chloride 1 part-1000 parts water and 1 part-2000 parts water*. 

Paktlt or Entirely Successful Treatments. 
Carbon diau^hide 1 oa.-IOO cu. feet — 48 hour fumigation. 
Nicotine sulpliate 1-400 heated to 50° C. (122° F.)--bulbs immersed 

for 10 min. Alao nicotine oleate at the same temperature. 
Formalin (2%) heated to 50° C: bulbs immersed for 10 minutes. 
Hot water 55° C. (131° F.)— bulbs immersed for 10 minutss. 



Practicee 



? Value in Getting Rid op the Mite. 



Selection of bulbs to be planted; all soft and rotten bulbs to be dis- 
carded. 
Proper care and fertilization of the growing plants. 
Cold storage 33-35° F. (any temperature below 50° F.) to prevent 
multiplication of the mites while stored. 

Tests of Treatuei 



Uwri * 


Inwctii-ide 


PeHodof 


^D.e.. 


y.. 


E.?rj.l. 


No. of bulbs 
TreBtmeDt 


Nicotine Sulphate 

1-400 

Soap (2 lbs.— 50 gals.) 


50° C. 


10 min. 


1920 
Aug. 31 


None 


1920 

Nov. 28 


10 


Nicotine Sulphate 
1^00 

Soap (2 lbs.— 50 gals.) 


see. 


5 min. 


Aug. 31 


No^e 


Nov. 28 


10 


Formalin 2% 


60° C. 


10 min. 


Aug. 31 


None 


Nov. 28 


10 


Nicotine Sulphate 
1-400 


50° C. 


10 min. 


Aug. 31 


None 


Nov. 28 


10 


1-400 
Soap (2 lbs.— 50 gals.) 


45° C. 


10 min. 


Aug. 31 


None 


Nov. 28 


9 


Nicotine Sulphate 
1^00 

Soap {2 lbs.- 50 gals.) 


45° C. 


5 min. 


Aug. 31 


None 


Nov. 28 


10 


Check, no treatment 






Aug. 31 


None 


Nov. 28 


10 
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A few tests were conducted with narcissus bulbs in order to 
be sure that no injury results from the more successful treat- 
ments. Ten narcissus bulbs were first heated to 59-65° C. in 
hot water and left for a period of one-half hour. Two bulbs were 
retained as checks. All treated bulbs were killed, but the checks 
remained healthy and grew. Shortly after, two narcissus bulbs 
were treated with hot water at a temperature of 50° C. for ten 
minutes. These bulbs had fresh roots about one inch in length. 
Two bulbs were retained as checks. All bulbs grew, but the 
untreated were seen to be in better condition at time of blooming 
and on removing from the pots, the original roots of the treated 
were found to be dead and a new lot in their place. The table 
above is a continuation of these tests and shows tbat a temperature 
of 50° C. is non-injurious to narcissus, if the bulbs are without fresh 
roots and the period of immersion is not great. 

Paper white narcissus were used in these tests and none of the 
bulbs had'any fresh roots. Some of the treated bulbs grew better 
and were more vigorous than the checks. All bulbs grew and the 
plants were approximately the same height at the conclusion of 
the test. 

Conclusions. 

1. The bulb mite is capable of injuring healthy growing bulbs. 

2. It is spread from place to place chiefly by means of the 
hypopus, which clings to small flies emerging from the decayed 
bulbs. 

3. The life cycle may be completed in less than a month (9-29 
days), or may be extended to a month and a half if the hypopial 
stage develops or if adverse conditions prevail. 

4. One of the most satisfactory means of killing the mites 
was found to be that of dippmg the bulbs in nicotine sulphate 
1-400 or nicotine, oleate, heated to 50° C. Hot water (50° C.) 
also kills a good percentage. 

5. The authority commonly given for the scientific name 
should be changed to Banks and the name should read Rhizo- 
glyphus hyacintki Banks. 
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BULLETIN 226 
TWENTIETH REPORT 

OF THE 

State Entomologist of Connecticut 



To the Director and Board of Control of the Connecticut A gricultural 
Experiment Station: 

I transmit, herewith, my twentieth report as State Entomolt^ist 
of Connecticut, covering the activities of the year of 1920. The 
financial statements are for the state fiscal year endii^ June 30, 
1920. This report contains an account of the various lines of work 
placed upon the office by Statute such as inspecting nurseries and 
apiaries, and suppressing the gipsy moth, and articles dealing with 
the mosquito work of the year, the European red mite and the 
apple and thorn skeletonizer, two new orchard pests, life history 
notes on the false apple red bug, a sawfiy feedii^ upon Austrian[pine 
and miscellaneous notes on various economic insects. 

Respectfully submitted, 

W. E. Bbitton, 

State and Station Entomologist. 

Refobt or THE Receipts and Exfenditcres of tbb State 

Entomoloqist from Jolt 1, 1919, to June 30, 1920. 

Receipts. 

From E. H. Jenkins, Treasurer 17,500,00 

Account o£ 1919, Balance 1,889.75 

State Comptroller, Gip^ Moth Account. . . 729.21 

M. P, Zappe, Automobile Mileage 10.68 

W. E. Bntton, Automobile Mileage 5.10 

Interest on Bank Deposits 40.06 

Sale of old paper 3.45 

— $10,178.25 

EXPENDITUBBS. 

For Field, Office and Laboratory Assistance: 

B. H. Walden,* salary Jl,4e9.97 

M. P. Zappe, salary 1,760.00 

Philip Garman, salary 1,666.62 

K. F. Chamberkin,t salary. . . 800.00 

*Foi nine months: remainder paid from mosquito appropriation. 
fFot eight months: resigned March 1, 1920. 
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Gladys M. Finley, salary 1704.00 

George D. Stone, salary 359.78 

Other assistaaee 217.60 

16,997.97 

Printing and Illustrations 36.10 

Poatftge 80.46 

Stationery 21.69 

Telegraph and Telephone 1.80 

Office Supplies 82.24 

Library 183.46 

Labaratory Supplies 611.65 

Express, Freight and Cartage 26.40 

Rental and Storage 1.45 

Traveling Expenses , 719.23 

Insurance 6S.85 

Automobile tires and repairs 499.51 

Balance, Gash on Hand 850.44 

$10,178.25 

Memorandum: — -This account of the State Entomologist has been 
audited by the State Auditors ot Public Accounts. The item of $729.21, 
credited as having been received from the State Comptroller is really a 
transfer from the appropriation for suppressing gipsy and brown-tail moths 
and for inspecting imported nursery stock, and covers the time and auto- 
mobile mileage of members of the department staff while engaged in 
inspecting imported nursery stock. 

SuUMARY or iNSFDCTioif AKD Officz Work. 

256 samples of insects received for identification. 

95 nuraeriee inspected. 

92 regular certinoates granted. 

35 parcels of nursery stock inspected and certified. 

65 orchards and gardens examined. 

17 shipments, containing 87 cases, 814,491 plants imported nursery 

stock inspected. 
II shipments, or 64 per cent, found infested with insects or fungi. 
762 apiaries, containing 4,797 colonies, inspected. 
33 apiaries, containing 72 colonies, found infested with European foul 

9 apiaries, containing 12 colonies, found infested with American foul 

2,576 letters written on official work. 

646 circular letters. 
454 post cards, 
17 reports of inspection to Federal Horticultural Board. 
1,007 bulletins, etc., mailed on request or to answer inquiries. 

66 packages, sent by mail or express, 

25 lectures and addresses at institutes, granges, etc. 

Pdblicationb of Entomolooical Department, 1920. 
By W. E. BrUlon: 

Nineteenth Report of the State Entomologist (Bulletin 218), 100 pages, 

6 figures, 24 plates, 10,500 copies distributed in May, 1920. 
Insects Attacking Squash, Cucumber and Allied Plants in Connecticut 
(Bulletin 216), 21 pages, 9 figures, 8 plates; 10,000 copies distributed 
in February, 1920, 
. Report of Committee on Injurious Insects, Report of Connecticut 
Vegetable Growers' Association for 1919, page 51, 1920. 
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Report of Committee on Injurious Insects, Proceedings Twenty-Eighth 

AnniuJ Meeting Connecticut Fomological Society, page 15, 1920. 
Some Phases of Beekeeping in Cotmecticut, Journal of Economic E!nto- 

mology, Vol. 13, page 91, February, 1920. 
A Connectiout Cornfield Injured bv Crambui prt^ecl^iu Zinck, 

Journal of Economic Entomology, Vol. 13, page 222, April, 1920. 
More About the Cyclamen Mite, Florists' Exchange, Vol. XLIX, page 

285, February 7, 1920. 

Depasthknt Bfiirw and Wosk. 

W. E. Bbitton, Ph.D., State and Station Entomtdagist. 

B. H. Waluen, B.Aor., Photographic and Oeneral Work. ^ 

Iktino W. Davis, B.Sc. • Deputy in Charge of Moth Work. 

M. P. Zappb. B,S., Inspection and General Work. 

Kenton F. Chambeblain,! /n«pectiott and (7enera[TForfc. I Atiiilaia 

Philip Gabuan, Ph.D., Retearch Work. j Entomotogitti. 

John T. Asswobtb,! AclinD DejnUy in Charge of 

Moth Work. 
Saudel T. Sealt,S Deputy in Charge of Mosqinlo Work. ' 
MiBB Glaoyb M. Fimlex, CUrk and Stenographer. 

\ Apiary Intpeehfre. 

There have been a few changes in the department staff during 
the year. Mr. Chamberlain resigned March 1, after a year's 
service. Mr. Davis, who for nearly seven years has been in chai^ 
of the work of suppressing the gipsy and brown-tail motha, re- 
signed June 10 to accept a position with the Danielson Trust 
Company, of Danielson. Mr. Davis was very successful in his 
work and it was with much regret that we accepted his resignation. 
Mr. Ashworth has been placed temporarily in charge of the gipsy 
moth work. 

Mr. Sealy was appointed deputy to the Director in charge of 
mosquito drainage work and be^n his duties April 19. Mr. 
Sealy formerly was employed in this kind of work by the Nassau 
County, N. Y., Mosquito Extermination Association. 

Mr, Walden, who has been in chai^ of mosquito work for about 
four years, has this season been engaged in photographic work, 
inspection, and general work, and has been in charge of the de- 
partment in the absence of the Entomologist. He has made 
photographic illustrations for the plates of the Connecticut 
Hemiptera and has collected an excellent series of leafhoppers 
from various hosts in different parte of the state, 

Mr. Zappe has been in charge of the inspection of nurseries and 
of imported nursery stock. He has also aided in some orchard 
spraying and dusting experimente, and has studied the life histories 
of the false apple red bug, a leafhopper on apple, and a sawfly, 
{Itycorsia zappei Rohwer) feeding on Austrian pine. 
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Dr. Garman has been ei^ged in studying the life history of the 
bulb mite, the results of which have been published as Bulletin No. 
225. He has also conunenced an interestJi^ study of the life histoTy 
of the frog hoppers or spittle insects (family Cercopidae) and is 
also at work on the mites of Connecticut and the Odonata or 
dragonflies of Connecticut, the results of which will be published 
by the Geological and Natural History Survey of the State. 

The Entomologist has spent considerable time in revisii^ 
manuscript and reading proof on the Check List of the Insects of 
Connecticut, which hM appeared as Bulletin 31 of the Geolo- 
gical and Natural History Survey, and in editing and writii^ ft 
portion of the manuscript of the Hemiptera of Connecticut which 
will also be pubhshed as a later bulletin of the Survey. 

Miss Finley has continued as clerk and stenographer, and during 
a part of May when on her vacation, the necessary work was done 
by a substitute, Miss Marion D. Pickett. 

Messrs. Coley and Yat«s as heretofore have inspected the 
apiaries, working by the day. 

From Ai^ust 7 to September 1 1, Mr. Edward R. Barton and Mr. 
F. D. Luddmgton were employed to assist in inspecting nurseries. 

All members of the staff have rendered efficient and faithful 
services, 

INSPECTION OF NURSERIES. 

Mr. Zappe was placed in charge of this work and began on 
August 5. There was much rainy weather and the spraying and 
dusting experiments required that the dropped fruit be scoreid, as 
well as the picked fruit later. The work somewhat interfered with 
the inspection of nurseries. Nevertheless all was finished on 
October 18. Messrs. Zappe and Walden did most of this inspec- 
tion work but were assisted at times by Messrs. Garman, Britton 
and SesJy, and Mr. F. D. Luddii^ton and Mr. E. R. Barton were 
employed from August 7 to September 11, and helped inspect the 
larger nurseries. No one from the gipsy moth force was pressed 
into service inspecting nurseries, except that Mr. Ashworth helped 
the Entomoli^tjist inspect two niuseries in Windham County on 
September 2, 

The same system of inspection in vogue in preceding years was 
continued in 1920, and most of the inspection trips were made in 
the department automobile. 

In 46 nurseries no pests were foimd. 

The principal pests, with the number of nurseries infested by 
each are as follows; 

Insects: — Oyster-shell scale 38; San Jos6 scale 11; Scurfy scale 
7;pineleaf scale7;tuliptreescale3; rose scale 2; spruce gall aphid 
21; Ckermes cooUyi 2; green apple aphid 2; woolly apple aphid 2: 
elm scale, euonymus scale, pine wee^, lilac borer, peach borer and 
Rhododendron lace bug, one each. 

Plant Psoases: — Poplar canker 13; fire blight 6; crown gall 1. 
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On the whole about the sune pests were found as last year 
though the f^Bter-shell scale and the San Jos€ scale were not pre- 
sent in as many nurseries, and 46 nurseries were found uninfested 
as against 32 last year. 

Two new nurseries started in the spring and were inspected then 
and again inspected in the fall. These are marked (2) after the 
name on the list. Five nurseries have gone out of business, two 
have chained in name, and eight new ones have started during the 
year. Five old ones did not clean out the infested stock in time to 
obtain certificates and consequently were not on the list last year. 
Two nurseries have not cleaned out the infested stock, this year, 
and consequently have not received certificates. 

Thirty-five separate parcels of nursery stock have been inspected 
and certificates granted. 

The list for the season contains 90 names as follows : 
NuBSKBT Firms in Comkbcticdt RBcBiriHO CcBTtriCATSB im 1020. 

No.o( 

CertiBisits Certil- 

N*nu of Firm Addrot. Aeteftc*. luutd. ioate. 

Barnes Broa. Nureery Co YaleHville 150 Sept. 23 1115 

Bames Nurseiy & Orchard Co Wallingford 12 Aug. 30 1073 

Beattie, Wm. H New Hftven 1 Sept. 13 1091 

Bertolf Bros Sound Beach 26 Sept. 18 1106 

Brainard Nursery & Seed Co . Thompsonville 6 Sept. 15 1094 

Braley&Co Bumside ' «-"* '"' '"^ 

Bretschaeider, A Danielaon 

Bristol Nuraeries, Inc Bristol . 

Burr 4 Co., C. R Manchester, EUing- 

ton and Durham. . . 

Burroi^B, Thoa. E Deep River 

Chapman, C. B Groton 

Chapman, C, E North Stonington.. . . 

Coari & Co Norwalk 

Conine Nursery Co Stratford 50 Oct. 

Conley, L. D Ridgefield 8 Oct. 

Conn. AETicultural College (Prof. 

S. P. HoUister) Storra 1 Aug. 7 1072 

Conn. Agr. Experiment Station 

(W.O.Filley, State Forester)... New Haven 1 Oct. 18 1140 

Crofut & Knapp Farm Norwalk 20 Dec, 30 1159 

Cross Highway Nurseries Westport 6 Nov. 27 1151 

Dallas, Incj Alexander Waterbury 1 Nov. 23 1149 

Dowd, F. C. Madison 1 Sept. 22 1112 

Elm City Nursery Co., Woodmont Woodmont and New 

Nurseries, Ino Haven 155 Sept. 7 1082 

Evergreen Nursery Co South Wilton 1 Sept. 10 1088 

Fairfield Landscape & Nurseries 

Co Cannondale 5 Deo. 31 1160 

Falcon's Flight Farms Nursery 

<B. Austin Cheney, Prop.) Litchfield I Oct. 2 1123 

Gardner's Nurseries Cromwell 5 Aug. 31 1078 

Geduldigs Greenhouses Norwich 1 Nov. 5 1147 

Glenn Terrace Ornamental Nursery 

(James H. Everett, Prop.) Mount Carmei 4 Oct. 29 1146 

Goodwin Associates, Inc., the 

James L Hartford 1 Sept. 29 1122 



1 
1 

5 


Sept. 17 
Sept. 3 
Oct. 13 


1102 
1081 
1132 


500 
3 

1 
4 
2 


Aug. 20 
Oct. 5 
Sept. 21 
Sept. 16 
Sept. 9 


1075 
1129 
1110 
1098 
1085 
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NvBeiiRT FiBMs IN CoMNxcTicQT Rbceivinq CisRTiricATBa im 1920 — Cont'd. 

No. ot 

Certifloste Certil- 

Name of Firm. Addren. Avoriie. luued. ieatc . 

Hartford Park GommiSBioners . . Hartford I Dec. 31 1161 

Heath & Co Mancheoter 5 Aug. 20 1077 

HilUard, H. J Sound View 1 Sept. 16 1100 

Hiti Nvirseries (J. H. Bowditch, 

Prop.) Pomfret Center 8 Sept. 3 1080 

Holcomb, Irving Simsbury 1 Sept. 15 1092 

Horan & Son, Jas Bridgeport 1 Sept. 9 1086 

Houstons' Nurseries Mansfield 4 Deo. 23 1157 

Hoyt'B Sons Co, Inc., The Ste- 
phen New Canaan 300 Oct. 19 1141 

Hunt & Co., W. W Hartford 10 Sept. 28 1119 

Intravaia, Joseph . Middletown 1 A\^. 31 1079 

Isselee, Charles Darien 10 Nov. 30 1152 

Kelley, James J New Canaan 1 Sept. 9 1084 

Keihier, Herman H Danbury 1 Oct. 2 1126 

Keso Nursery (J. J. Kelaey, Prop.) CUnton 1 Sept. 22 1113 

'"■■"■''' " ■ ' 2 Nov. 23 1150 

5 Oct. 13 1133 

ijiu&ju J31UB., Auc irtvvi jjuiiuuii 2 Sept. 15 1095 

Long, Mrs. J. A East Haven 1 Oct. 23 1144 

Mallett Co., George A Bridgeport 1 Oct. 28 1145 

Maple wood Nurseries (T, A. 

Peabody, Mgr.) Norwich 1 Sept. 16 1099 

Marigold Farm (H. Kelley, Prop.) New Canaan 2 Sept. 21 1111 

Meier <fe Gillette West Hartford 2 Oct. 16 1136 

Millane Tree Expert Co Middletown 1 Sept, 15 1093 

New Haven NutserieB , New Haven 10 Nov. 30 1153 

New Haven Park Commissioners 

(G. X, Amrhyn, Supt,) New Haven 30 Dec. 29 1158 

New London Cemeteij AaHociation 

(Ernest E, Rogers, Pres, ) New London 1 Sept. 15 1096 

New London County Nurseries New London and 

(W. J. Schoonman, Prop.) Stonington 5 Dec. 3 1154 

North-Eastem Forestry Co Cheshire 20 Sept. 9 1083 

Oakland Nurseries Manchester. 5 Aug. 20 1076 

OuwerkerkA VanderStam (2). . , Yalesville 1 Oct, 16 1137 

Palmer, Est, of L, M Stamford 5 Sept. 28 1120 

Park Gardens Bridgeport 1 Sept. 21 1107 

Pequod Nursery Co Yaleaville 15 Sept. 23 1116 

Phelps, J. Wesson Bolton 1 Sept. 17 1103 

Phelps & V, T, Hammer Co,, The 

J. W Branford 2 Deo. 13 1155 

Pierson, A, N,, Inc Cromwell 50 Sept,.ll 1089 

Polish Orphanage (Rev, L. Boj- 

Dowski, Mgr.) New Britain 1 Oct. 13 1134 

Pomeroy, Edwin C Northville 1 Oct. 2 1127 

guality Seed Store Stamford 1 Oct, 5 1128 

eck, Julius Bridgeport. . 1 Sept. 21 1109 

Rocklall Nursery Co. (P. Marotta, 

Prop.) RockfaU 2 Aug. 30 1074 

Saxe & Floto Waterbury 1 Oct. 16 1139 

Scheepera, Inc., John (2) Sound Beach 6 Sept. 28 1121 

°-'-'"-'— * >=■ -^ °"-' ' 1 Sept. 21 1108 

5 Nov. 11 1148 

1 Oct. 20 1142 
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NuBSERT Firms im CoNNncricnT Recxivinq Certificates in 1920— Confd. 

No. o< 

OttifioBtB Catif- 

Name of Firm. Addreaa. AverMC. I»ued. irate. 

Sierman, C. H Hartford 5 Oct. 22 1143 

South Wilton NurserieB South Wilton 6 Sept. 10 1087 

Stannard Hill Greenhouaes (J. £. 

Brooks, Prop.) Westbrook 1 Sept. 22 1114 

Steok, Charles A Bethel 2 Oct. 2 1125 

Stratfield Nursery Co Bridgeport 4 Dec. 21 1156 

Traendly & Sohenck Rowsyton 2 Sept. 24 1117 

Upson, R. E Marion 1 Oct. 16 1135 

VanWOgen & Co Branford 3 Sept. 18 1105 

Verkades Nurseries New London 8 Sept, 15 1097 

Vidboume & Co., J. Hartford 7 Oct. 7 1130 

Wallace, Arthur T Wallinrford 2 Oct. 16 1138 

Wild, Henry Riverside 1 Sept. 27 1118 

Wilson & Cfo., C. E Manchester 10 Sept. 17 1101 

Yale URiversity Forest School. . , New HaveR 1 Sept. 13 1000 

Young, Mrs. NeUie A Pine Orchard 1 Sept. 18 1104 

Total acreage 1,653 

INSPECTION OF IMPORTED NURSERY STOCK. 

The establishment of Federal Quarantine, No. 37, which 
became effective Jime 30, 1919, has greatly reduced the quantity 
of nursery stock entering Connecticut from foreign countries. In 
fact it has prohibited general importation and the only kind now 
enterii^ the stElte directly and needing inspection by state in- 
spectors is stock for propagating purposes. This is nearly all 
Manetti rose stock, which is consigned to the larger florists' ratab- 
lishments, and fruit seedlings purchased by the lai^er nurseries 
that grow fruit trees. Ab these plants are small, a large number 
of them can be packed in a case of ordinary size. As only a few 
firms import such stock, the number of shipments received was 
much smaller than in preceding years, but the number of plante 
was in much greater proportion, as the following figures for 1919 
and 1920 will show: 

Year. No. ot Shipmants, No. of Caaea. No. ol Flanu, 

1919 131 1,075 1,164,701 

1920 17 87 814,491 

Most of this stock was inspected by Messrs. Zappe, Chamber- 
lain and Walden, and the time requu^d amounts to 133 hours, 
or 17.7 days of seven and one-half hours each, or .68 months of 26 
workii^ days each. The cost according to the office accounts 
amounted to $825.83, including time of men and traveling expenses, 
and was paid out of the state appropriation for suppressing gipsy 
and brown-tail moths and inspecting nursery stock. 

The sources of this imported nursery stock were as follows: — 
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SoDBCES o¥ IicpoRTBD NuHBBBT Stock, 1919-1920. 
CountiT. Nd. at ShipmcDtg. No. of Cun. No. of Pluta, 

France 8 31 359,300 

Holland 4 20 152,691 

EDEland 4 28 290,000 

Scotland 1 8 12,600 

Total 17 87 814,491 

The following table shows quantity of stock as inspected by 
months : — 

MiKith. No. ol Bhipnunta. No. of Cmm. No. of FUnts. 

Janu&ry 1 2 15,500 

February 4 15 111,700 

Match 4 16 208,100 

April 7 62 467,500 

May 1 2 11,691 

Total 17 87 814,491 

Of the 17 shipments, 11 shipments or 64.8 per cent, were fovmd 
to be infested with insects or plant diseases, some of which are 
pests. 

Last year many imported bulbs were inspected, but this is now 
all done by Federal inspectors at the ports of ent^. 

Details regarding the infestations on imported nursery stock 
are as follows : — 

Pebtb ForND ON Imported Nubsert Stock. 

11 SliipmentH Infested. 

Insects, etc. 

Bulb Mite on Manetti rose. (1 ahipment) Thoa. Smith & Son, Stran- 
raer, Scotland. 

Emphylua cinctm Linn, on Rose. (7 shipmenta) R. H. Both, Wisbech, 
En^and. Franco-American Seedling Co., Aneers, France. Thos. 
Smith & Son, Stranraer, Scotland. Levasaeur & FJa, Ussy, France. 
S. Bide & Sons, Ltd., Famham, Surrey, England. W. Fromow •& 
Sons, Windlesbam Surrey, England. As. Ouwerkerk, Boskoop. 
HoUand. 

Lepidopteroua cocoona. (2 atupments) Kings Acre Nurseries, Henford, 
England, S. Bide & Sons, Ltd., Farnham, Surtev, England. Larva. 
(1 AiipmentJ Felix & Dykhuis, Boskoop, HoUana. 

Sow bugs. (1 shipment) Levasaeur &. Fils, Ussy, France. 

Spider. (2 shipments) Levasseur & Fils, Ussy, France.. S. Bide & Sons, 
Ltd,, Famham, Surrey, England. 

Staphalinid beetle on roae. (2 ahipments) Thos. Smith & Son, Stran- 
raer, Scotland. Felis & Dykhuis, Boskoop, Holland. 

Vtsptda germamca Fabr. (1 shipment) Franco-American Seedling Co., 
Angers, France. 

Woolly aphis on apple. (1 shipment) Franco-American Seedling Co., 
Angers, France. 

Plant Diseaees. 

Crown Gall on rose. (5 shipments) Vincent Lebreton's Nurseries, La 
Pyramide, France. Franco-American Seedling Co., Angers, France. 
Felix & Dykhuis, Boskoop, Holland. W. Fromow & Sons, Windle- 
sbam Surrey, England. 
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INSPECTION OF APURIES. 

There has been no change in the system of apiary inspection 
or in the personnel of the inspectors since last year. The new 
law passed by the last General Assembly requiring beekeepers to 
register with their town clerks was generally though not fully 
observed, and proved quite a help to the inspectors in locating 
apiaries. 

Mr. H. W. Coley of Westport has continued to inspect in 
Fairfield, New Haven, Middlesex and New London counties, and 
Mr. A, W, Yates of Hartford likewise has continued to inspect in 
litohfield, Hartford, Tolland and Windham counties, each work- 
ing on a basis of six dollars per day and expenses. 

Many colonies of bees did not survive the winter, and though 
more apiaries were inspected than in 1919, the number of colo- 
nies was considerably smaller. 

During the summer of 1920, 762 apiaries, containing 4,797 
colonies of bees, were inspected as a^nst 723 apiaries and 6,070 
colonies in 1919. In making these inspections, 119 towns were 
visited in 1920 and 102 towns in 1919. 

Inspections have never been made in the towns of Union {Tol- 
land County) and Eastford (Windham County). 

The following ten towns were visited in inspection work in 1920 
for the first time : 

Fairfield County — Shennan and New Fairfield. 

New Haven County — East Haven. 

Middlesex County — Essex. Cheater and Middlefield. 

New Loadou County — Lebanon, Preston and Voluntown. 

Inspections were made in the following 38 towns not visited 
in 1919: 

Fairfield County — Brookfield, New Fairfield, Shenuan and Trumbull. 
New Haven County — Bethany, East Haven North Haven and Wood- 
Middlesex County — Chester, Clinton, Cromwell, Essex, Haddam and 

Middlefield. 
New London County — Bozrah, Colchester, Franklin, Griswold, Preston 

and Voluntown. 
Litchfield County — Barkhamsted, Canaan, Colebrook, Cornwall, Goshen, 
Morris, New Hartford, Norfolk, North Canaan, Roxbury, Salis- 
bury, Sharon and Winchester. 
Hartford County — Hartland and Simsbury. 
Tolland County — Columbia, Ellington and Hebron. 

On the other hand, inspections were made in 1919 in the fol- 
lowii^ 29 towns, not visited in 1920: 

Fairfield County — Bethel and Redding. 
New Haven County — Oxford and Wolcott. 
Middlesex County — East Hampton and Killingworth. 

New London Couni ■-- ■ - ™ > • ' p. -_.-__. 

Litchfield County — 
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Hartford County — Avon, Canton, Mancheeter, Wiudaor and Windsor 

Tolland County — Stafford, Tolland and Willinrion. 
Windham County — Brooklyn, Killingly, Plainfield, Pomtret, Putnam, 
Scotland, Sterling, Thompson and Woodatock. 

The percentage of apiaries infested with European foul brood 
has decreased each year since the inspection service was estab- 
lished. In 1920 it was only 4.3 per oeat. as against 6.6 in 1919. 
The percentage of colonies, however, was 1.5 per cent, in 1920, 
sligb^y larger than the 1.2 per cent, found infested in 1919. This 
is due, not to any increase in the disease as the percentages of 
infested apiaries show, but to the smaUer number of colonies in 
the averse apiary, which is only 6.5 in 1920, as against 11.2 in 

1919, on account of so many bees dyir^ in the winter. During 

1920, the European foul brood was found in the following 22 
towns: 

Fairfield County — Darien, Fairfield and Sherman. 

New Haven County — North Haven, Prospect and Wallingford. 

Middlesex County — Essex, Durham and Haddam. 

New London County — Waterford. 

Litchfield County — Barkhamsted, Bridgewater, Thomaston, Washington, 

Watertown and Winchester. 
Hartford County — Glastonbury, Hartland, Marlborough and South- 

ington. 
Tolland County — Ellington aod Mansfield. 

American foul brood was found in nine apiaries and in five 
towns and was much less prevalent than in 1919, when it occurred 
in 22 apiaries in e^ht towns. In 1920, this disease was found in 
Wallingford (New Haven County), Durham (Middlesex County), 
East Lyme (New Ix)ndon County), Winchester (Litchfield Coim- 
ty), and Wethersfield (Hartford County), Wallingford and East 
Lyme were infested in 1919, 

The percentage of apiaries infested with American foul brood 
in 1920 is 1.18 and of colonies .25, as f^ainst 3.00 per cent, and 
1.1 per cent, respectively in 1919, 

Tlie statistics of the apiaries inspected in 1920 in each of the 
119 towns visited, are arranged by counties in the following pages 
and sinnmarized on page 149: 

Apiaeibs Inspected in 1920. 

Fairfield County: 

BridBeport. 

Btookfield 

Danbury 

* American Foul Brood, 
t European Foul Brood, 
t Sacbrood. 
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Eaeton 

Fairfield 

Greenwich .... 

Monroe 

New Canaan. . 
New Fairfield , 

Norwalk 

Ridgefield 

Shefton 

Sherman 

Stamford 

Stratford 

Trumbull 

Weston . . 

Westport 

Wilton 



New Haven County : 
Beacon Falls 



INSPECTION OF APIARIES. 

No. AiHuiea 
Isapeeted^ Dimu 



115 



Bethany 

Branford 4 

Cheshire 2 

Derby 4 

East Haven 4 

Guilford 3 

Hamden 12 

Madison 2 

Meriden 26 

Middlebury 2 

Milford 3 

Naugatuck 6 

New Haven 3 

North Haven , 2 

Prospect 4 

Seymour 1 

Wallingford' 17 

Waterbury 8 

Woodbridge 4 

111 

Middlesex County; 

Chester 4 

Clintons 1 

Cromwell 7 

Durham 6 

East Haddam 2 



• American Foul Brood. 
t European Foul Brood. 
i Sacbrood. 

([ Paralysis. 

* 3 apiaries with 1 A. F. B. each, 3 with 1 E. F. B. each, 1 with 2 A. F. 
3. and 1 £. F. B. 

•• 1 A. F. B,, I E. F. B. and 2 Sacbrood. 
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Essex . 
Haddam. . 



Middletown . . . 
Old Saybrook . 

Saybrook 

Westbrook, . . . 



61 



New London County: 

Bozrah 4 

Colchester 14 

Eaat Lyme 4 

Franklin 1 

GriswoldS 4 

Lebanon 4 

Liebon 3 

Montvjlle 7 

New London 1 

Norwich 6 



Voluntownll . . 
Watertord . . . 



Litchfield County: 

Barkhamsted 4 

Bridgewater 7 

Canaan 6 

Colebrook 1 

Cornwall 2 

Goshen 4 

Harwinton 1 

Litchfield 7 

Morris 6 

New Hartford 5 

.New Milfotd 14 

Norfolk 5 

North Canaan 10 

Roxbury 6 

SaUsbury 6 

Sharon 8 

Thomaaton 6 

Torrington 6 

Washington 10 

Watertown 13 

Winchester 19 

145 



* American Foul Brood. 
'- t European Foul Brood. 
r fSacbrood. 
I 11 All bees killed in 3 aparies. 

5 4 A. F. B. and 4 E. F. B. 
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' Hartford County : 

Berlin 18 

Bloomfield 11 

BriatolS 1 

Buriiiwton 1 

£ut Granb}' 6 

Eart Hartford 15 

Eaat Windsor 9 

Enfield 3 

PanninKton 22 

GUatonbury 17 1 

Granby 4 

Hartford 26 

Hartland 2 1 

Marlboroiuh 2 1 

New Britain 17 

Newinston 10 

PlainTUle 5 

RockyHill 8 

Simebury 3 

Southi^ton 12 2 

South Windsor 8 

Suffield I 

West Hartford 24 

Wethersfield 13 1 

238 6 
Tolland County: 

Andover 1 

Bolton 1 

Columbia 3 

Coventry 2 

Ellington 13 I 

Hebron 3 

Mansfield 3 2 

Vernon 5 

31 3 
Windham County: 

Windham 1 

SuMUABT. 

No. of No. Apiuia 
Countr. Town*. Inaptcted. Di«B»ei 

Fairfield 20 115 7 

New Haven 20 111 10 

Middlesex 12 61 7 

New London 13 60 6 

Utchfield 21 145 14 

Hartford 24 238 6 

ToUand 8 31 3 

Windham 1 1 



119 762 



* American Foul Brood. 
t European Foul Brood, 
i 6 colonies winter killed. 



vGoo»^lc 



150 CONNECTICUT EXPERIMENT STATION BULLETIN 226. 

No. ApUries No, Coloni. 

Inspected 762 4,797 , 

Infested with European foul brood 33 % 

Per cent, infested 4.3 l.S 

Infested with American foul braod 9 12 

Per cent, infested 1.18 .25 

Sacbrood 9 11 

Bee Paralysis 2 2 

Average number of colonies per apiaiy 6.S 

Cost (3 inspection 11,954.55 

Average cost per ftpiary S2.565 

Average cost per colony .41 
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REPORT OF WORK IN SUPPRESSING THE GIPSY AND 
BROWN-TAIL MOTHS. 

Season of 1919-1920. 

Br W. E. Britton, iRVraa W. Davis and John T, Ashworth.* 

The plan and methods developed in preceding years has been 
followed with satisfactory results. Full and hearty co-operation 
between the Federal Bureau of Entomology and the state forces 
has resulted beneficially to both parties. Most effort has been 
directed against the gipsy moth as the brown-tail moth has not 
been abundant for severtJ years. The gipsy moth has been held 
well in check and except in the towns of tltiompson, Woodstock, 
Killingly, Brooklyn and Griswold, the nxunber of infestations has 
been smaller than last year. 

The gipsy moth work was considerably handicapped on account 
of labor and weather conditions. The former was mainly a lack 
of experienced men. New men were taken on the work, but 
before they had become at all proficient would leave for more 
remunerative positions. August was the beginning of a rainy 
spell which virtually lasted until the heavy snows came in Feb- 
ruary. The depth of the snow caused so much delay, that twelve 
pairs of snow-shoes were purchased and did excellent service while 
the snow lasted. 

No new towns were found infested and no trace of the gipsy 
moth was found in seven of the towns that w^re infested a few 
years ago. These towns are as follows: Ashford, Mansfield, 
Windham, Scotland, Franklin, Sprague and Stonington. 

As in the last two years, in the older mfested towns, single e^- 
clusters were not counted as infestations. In the border towns 
and in the towns not previously known to be infested, single e^- 
clusters have been reckoned as infestations. 

No special work was done against the brown-tail moth this 
winter, but during scouting for the gipsy moth the men kept a 
sharp lookout for brown-tail webs, but none were found. 

New Equipment. 

In 1918 a truck body was mounted on a Ford chassis, as was 

noted in the report for that year and this proved so satisfactory 

that during the summer of 1919 two new Fords with delivery 

bodies were purchased. These have given excellent service during 

"Note.- — Mr. Davia who has been in charge of thia field work for nearly 
seven years, resigned June 10, 1920, to accept a position with the Danielaon 
Trust Company of Danielson. Mr. Ashworth who has been employed 
under Mr. Davis for nearly three yeara is now in charge of the field work. 
The details of the work in each town, table of statistics and new equipment 
have been prepared by Messrs. Davis and Ashworth, and I have written 
the introduction, the chapter ■'■ ' ' " — '^ '"' "*"'~ 
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the year past. The second-hand Buick car which was purchased 
in 1918 gave us considerable trouble, and in January, 1920, it was 
sold and a new Ford touring car purchased to replace it. This 
has been very satisfactory. 

Each year we have had to bbrrow one or more sprayine machines 
from the Federal Government. This year it seemed advisable for 
the State to purchase apparatus, and a new automobile truck 
power sprayer was obtain^ similar to the one purchased in 1918 
(for description see Report for 1918, page 273). As the price of 
spraying hose had advanced so much it was not thought wise to 
purchase more than twelve hundred feet of I-in. hose and 50 
feet of 2}^in. suction hose. (This hose has not proved satis- 
factory and much of it will have to be replaced.) 

By the middle of February the snow was so deep that it was 
useless to continue scouting. An effort was made to borrow some 
snow-shoes for experiment, but as these could not be obtained, 
twelve pairs were purchased and during the rest of the winter were 
used with a great saving of time and effort. 

Labob and Board. 

At the close of the war practically all of the men who left this 
work to enter the service returned to it as soon as discharged. 
These men were all experienced and made a valuable addition to 
the force. With the trades advancing wages in all lines many 
of the men left to obtain higher wages elsewhere. This was 
particularly true of the new njen who received the minimum wage, 
in the graduated wage-scale now in force. This shortage of men 
was felt keenly, especially as the winter came on for it- proved 
to be the most severe of any winter we have had since this work 
started. With the aid of the Government forces, however, the 
scouting was completed, although it had to be continued so late 
that there was little time for the work of banding the trees. 

Obtaining board continued to be one of the handicaps to the 
work. Such high wages were paid, that people who had formerly 
taken boarders found more money and shorter hours in the mills. 
It was therefore almost impossible to obtain board and when 
obtained, the price was so mgh as to be prohibitive to the men 
at the wE^es they were receiving. The men were therefore trans- 
ported from the towns where they lived (in most cases Killingly) 
and brought back at night. For this purpose the Ford delivery 
trucks were a necessity, and have been used continuously since 
they were purchased. 

Financial Statement. 
Appropriation for bieanisl period ending 

June 30, 1921 t70,000.00 

Expended year ending June 30, 1920 33,081.11 

Balance for current year , $36,918.89 
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CL&SSIFIXD EXFBNDt-nrSBB FOB THB TEAH aNDINO JUNB 30, 1020. 

Salsiiefl and Wages: 

I. W. DftTO »1,766.62 

J. T. Ashworth 1,436.00 

J. A. MoEvoy 1,241.92 

K. E. BuffitiEton 1,19S.80 

C. A. Burdick 1,218.32 

F.C.Rich 1,222.84 

J. Knight 400.88 

W. P. Colvin 1,073.25 

C. W. Roth 472.23 

A. J. GUbert 1,019.33 

R. F. Franklin 856.60 

C. Ladd 454.44 

D. LftBeUe 858.82 

J. W. Longo 979.91 

R. G. Newton 798.70 

P, H. Shea 1,000.36 

T. Perreault 661.66 

G. D. Stone 620.32 

A, J. Duprey 541.51 

Other labor 2,534.46 

»20,345.97 

Printing and Illuatrations 29.91 

Postage 18.24 

Stationeiy 13.28 

Telegraph and Telephone 54.66 

Office Supplies 71.05 

Eipresa, Freight and Cartage 10.92 

Machinery, TooIb and Supplies 8,433.69 

Insurance 608.49 

Rental and Storage 220.77 

Travelbg Expenses, Gasoline, etc 1,262.19 

.. Automobile Tires and Repairs 1,120.54 

Inspection of Imported Nursery Stock 825.83 

Heat and Light 58.67 

Miaoellaneous 8.00 

Total $33,081.11 

Dbtails op Gipst Moth Work by Towns 
The following pages give & detailed account of the gipsy moth 
work in each of .the towns infested : 

Thompson — 134 Infestations — 4,342 Efeg-clustera, 
As was true of the scoutii^ in many of the towns this past winter, 
the work in Thompson was greatly handicapped by the heavy 
snows and Btormy weather. The work was finished about the 
last of March, and resulted in finding one hundred and thirty-four 
infestations containing four thousand three hundred and forty-two 
^g-clusters. 

These colonies were spread over the entire town, but were a 
little more scattered in the western part than in the central and 
eastern portions. Where so many colonies are present it is diffi- 
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cult to indicate which are the most eerious, but eome of the larger 
may be mentioned. 

One on land of Warren Logee about a mile from Brandy Hill, 
contained three hundred and twenty egg-clustera. These were 
found on three trees and ei nearby stone wall. 

A colony in woodland owned by Mrs. J. M, Robinson was found 
to contain one hundred and eighty-nine egg-clusters, and the 
examination of an infested stone wall about two miles further north 
resulted in the finding of two hundred and eighteen more. 

In the western part of the town the largest colony was in pasture 
land owned by Mr. Fred Parker and situated near Fabyan. At 
this colony the one hundred and ninety e^-clusters were found 
in a stone wall and four oak trees. 

Some tanglefoot was applied in this town, but as it was one of 
the last to be banded, larvae were observed before the work was 
quite completed. 

During June, eighty-^iine of the lai^^t colonies and those most 
exposed to wind-spread, were sprayed with one of the truck 
sprayers, and after the spraying season was over, scouts were sent 
out to visit and inspect all colonies in the town and note the results 
from spraying; one thousand eighty-two larvae were found and 
destroyed. 

WoonsToCK — 41 Infestations — 882 E^-clusters. 

Woodstock, besides beii^ one of the largest towns in Connec- 
ticut, has a large road mileage. Many of these roads are old and 
have been discontinued for several years so that they are no longer 
passable, but in the gipsy moth work we have always considered 
them as thoroughfares and scouted them accordingly. From this 
fact it will be seen that the area of Woodstock is well covered in 
each years' scouting. This year proved no exception as this was 
the first town scouted and the work was largely done by the older 
men. As soon as it was deemed practicable all of the older men 
who could be spared were sent to work in the western part of 
Woodstock, and new men were added as fast as they were trained. 
One crew was withdrawn in the middle of October for work in 
Canterbury, and another the first of November to scout Eastford. 

The rainy 'weather during the autumn months caused many 
delays in the work both from the actual time lost and from the poor 
roads. The scouting was completed on the twenty-eighth day of 
November, and resulted in finding forty-one colonies of the gipsy 
moth. These colonies were mostly found in the northeast and 
southwest portions of the town, with scattering ones in the south- 
east corner, while the northwest portion was very free from this 
pest. The majority of these colonies contained less than twenty 
egg-clusters, while the largest colony contained two himdred and 
twenty-eight. The latter was a woodland colony and found on 
land of Mr. Shead near the Thompson line. Wiale this colony 
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was scattered over several acres, the timber was cut late in the 
fall and no further work was deemed necessary this winter. 

Other lai^ colonies were on land of Samuel Ide in the northerly 
part of the town, on land owned by Sidney P. Butler and Irving 
Perry in West Woodstock, and that on land of Charles Clark near 
Eastford. 

At sixteen of the forty-one colonies, tanglefoot bands were 
placed aromid the trees as they were on land that was open and 
high, and therefore gave a good chance for wind-spread. 

Thirty-one of tiie larger colonies were sprayed during the season 
using about 425 pounds of arsenate of lead. In all three hundred 
and twenty-five larvae were found and destroyed; only six, how- 
ever, were foimd alive after spraying, four of which were found at 
infestation No. 35, where one hundr^ and twenty-five dead larvae 
were found at the same time. 

Union — I Infestation — 1 Egg-cluster. 
Union was scouted by the state men this year, and as there was 
but little time remaining before the eggs would hatch, only the 
eastern portion of the town was covered. One egg-cluster was 
found, and that on a small oak near the Massachusetts line. The 
nearby growth was carefully scouted, but no other evidences of 
the pest were found. No spraying was done, but the territory 
around the inf«station was watched during the larval season and 
nothing found. 

Putnam — 15 Infestations — 482 E^-clusters. 

There was a notable decrease in the gipsy moth colonies in this 
town this past year. Only fifteen colonies containii^ four him- 
dred and eighty-two e^-clusters were located, and the most of 
these lay to the west of the city of Putnam. 

The largest colonies were found in woodland during the early 
fall and contained nearly half of the egg-clusters found in the 
town. These, two in number, were both in the eastern part of 
the town and covered a large area; in one case, forty trees being 
infested and in the other ninety-four. The danger of spread from 
these infestations is very small, as they are located so that they 
are not exposed to the wind. 

A group of four colonies found on the hill to the east of the 
Grove Street cemetery are in an exposed location. While these 
colonies contained only forty-eight e^-clusters in all, they will 
need careful attention because the growth on this hill is rather 
light and therefore is badly wind-swept. 

Several of these colonies were banded with tai^efoot durii^ 
May, and in June ten of the fifteen colonies were sprayed. In 
looking over the colonies during the latter part of July and the 
first of Ai^ust, one thousand six hundred sixteen larvae were 
found uid destroyed, over half of them being just outside in- 
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festation No. 14, along a stone-wall containing a number of egg- 
cluBters which were covered with snow when the country was 
scouted last winter. 

PoMFRET — 22 Infestations — 274 Egg-clusters. 

The western half of this town was scouted just before the heavy 
snows of last winter. These storms caused the work in this town 
to be stopped about the first of February. It was later resumed, 
however, and the town finished the last 'part of April. 

Only twenty-two infestations were found aqji these may be 
roughly divided into three groups, one in each of the three comers 
of the town, while the fourth, the northeast, contained but one 
colony. 

The colonies were all small, considering that Pomfret has been 
infested for seven years, the largest having only thirty-six ^g- 
clusters. In severtd of the colonies the trees were banded with 
t^glefoot and following that were examined for larvae prior to 
spraying. 

In June, eleven of the largest colonies were sprayed with arse- 
nate of lead, and after, the spraying season was over all colonies 
were inspected to determine the results obtained, and in all 
colonies sprayed and not sprayeii a total of only six hundred 
sixty larvae were found and destroyed. 

Eastford — 10 Infestations — 178 Egg-clusters. 

A glance at the map of Connecticut will show the peculiar 
shape of the town of Eastford. A loi^ narrow portion, bounded 
by Ashford, Union and Woodstock, extends northward, while 
the southern part is broader and more rectangular in shape. In 
this northern portion was located only one of the one hundred 
and seventy-eight e^-clusters found in this town. The majority 
of both colonies and egg-clusters were found in a group to the 
north and northeast of Phoenixville. 

All of the gipsy moth colonies found in Eastford were in either 
pasture or woodland. None were considered serious, and the 
largest colony contained only forty egg-clusters. This was in 
some woodland owned by Mr. Charles Wheaton and situated to 
the east of the road which leads past Crystal Lake. 

Several of the colonies were banded early in May, and nine of 
the ten were sprayed during the month of June, three thousand 
gallons of spray mixture beu^ used. In checking up the results 
after spraying, the men were unable to find a single larva at any 
of the colonies, although six hundred fifteen were destroyed be- 
fore spraying. 

KiLLiNGLY — 46 Infestations — 1,579 E^-clusters. 
Late in the summer of 1919, considerable woodland scouting 
was done in Killingly, and three infestations were located on the 
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ridge about a mile east of the Borough of Danielson. This wood- 
land was cut over durii^ the winter and it ia doubtful if it would 
pay to spray it. 

• In the winter scouting, the entire town proved to be infested, 
the only locality which was free of colonies being in the south- 
west comer of the town. This is explained by the fact that this 
section is rather open, the growth being mostly acrub-oak and 
pine. 

Two of the colonies are worth noting, both of which were found 
in the northeastern comer of the town. One of these contained 
three hundred and thirty and the other three hundred and twenty- 
nine ^g-clustere. The former was on land owned by William 
Roberts and situated a little south of the Putnam hne. The 
infested growth was three apple trees in a pasture, but was so 
located that the spraying could be done with a hand-sprayer. 

The latter was at the northern end of Chestnut Hill on land 
belonging to Mrs. Roxy Bartlett. This is about a mile south of 
the former infestation "as the crow flies." The egg-clusters here 
were found mostly in a stone wall by the roadside, although an 
oak and apple tree were also infested. 

Durii^ the latter part of May, six hundred and fourteen tangle- 
foot bands were applied to trees at twenty-nine of the infesta- 
tions, followmg which thirty-eight of the forty-six infestations 
were sprayed, one truck sprayer and a small hand sprayer being 
used. Two thousand forty-five larvae were found and destroyed; 
of this number, only thirty-four were located after the colonies 
had been sprayed. 

Brooklyn — ^20 Infestations — 499 E^g-clustera. 

When the snow became so deep in February, one of the scout- 
ing crews were sent into Brooklyn. As the scouts were all living 
m Danielson, the eastern part of the town was scouted first, most 
of the work being done on snow-shoes. After the snow had dis- 
appeared, many of the colonies were examined again for egg- 
clusters whidi might be found beneath the snow line. 

The eastern section of the town contained most of the colonies, 
only one being found in the extreme western part. This one, 
however, was the largest found in Brooklyn, and contained 
one hundred and thirteen egg-clusters. This colony was on a high 
elevation in a wooded pasture owned by Joseph Stetson. As 
this was a wind-swept area, careful work was done to prevent 
spread from it. 

Most of the other colonies were small, and not of great impor- 
tance. Two colonies which contained seventy-six and one hun- 
dred and thirteen egg-clusters, respectively, were so situated that 
•ontrol measures were easily accomplished. The former was in 
an old apple tree which was cut down, and the latter was in a 
swamp to the west of Tatnic Hill, where spread by means of 
wind would be largely eliminated. 
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At twelve of the colonies, three hundred mnety-four bands of 
tanglefoot were put around the trees the early pfut of May, and 
in June fifteen were sprayed, two thousand three himdred gal- 
lons of spray mixture being used, A total of five living larvae 
were found at four of the Qolonies when the men looked them over 
during the latter part of July. 

Hampton — 5 Infestations — 6 Egg-clusters. 

Though the number of gipsy moth egg-clusters foimd in the 
various towns of this state has remainedabout the same as last 
year, in Hampton there has been a marked decrease. This year 
fewer infestations and fewer egg-clusters were found than in 1914, 
when the town was first found infested. 

In three of the five colonies, the trees were banded with tan^e- 
foot, and as there were so few egg-clusters, spraying was not 
considered necessary. 

Chaplin — 1 Infestation — 3 Egg-clusters. 
Only one infestation of gipsy moths was found in Chaplin 
during the past season's scouting. This was a small colony and 
was found in an orchard on land owned by Mr. Murphy near the 
northeastern part of the town. The trees were banded with 
tanglefoot during the latter part of May. It was not thought 
necessary to spray this colony. A close watch was kept but no 
larvae were foimd. 

Steklinq — 9 Infestations — 177 Egg-clusters. 

The Moosup River flowii^ to the west from Rhode Island di- 
vides Sterling into a north and south portion of very nearly equal 
areas. All of the colonies of the gipsy moth found in Sterling 
this year were to the north of this river. None of these colonies 
contained a very large number of ej^-olusters, the largest colony 
being that found on land of Mr. G. R. Brown, which totaled fifty- 
eight. This was located in an apple tree by the roadside and ad- 
jacent stone wall. Another colony about a mile northwest of 
this one, was that on land of John Dixon. This was on a hill 
which has an elevation of six hundred forty feet, and as that is 
rather high for that locality, the danger from wind-spread is great. 

The trees in most of the colonies in Sterling were banded with 
tanglefoot early in May. All but one of the colonies in Sterling 
were sprayed, that being one on land of the Hillside Farm near 
North Sterling, twenty-two of the twenty-four ej^-elusters being 
old ones, it was not thought advisable to spend the time that could 
be used to advantage elsewhere. i 

Plainfield — 10 Infestations — 398 E^-clusters. 

This was one of the last towns scouted this year, and as the 

season was so far advanced oidy the southern portion of the town 
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was well covered. In the northern section, the scouting was 
done only around the infestations of the previous year. 

The bu^eet colony located was on the western slope of Black 
Hill in the western part of the town. This colony contained two 
tundred and eleven egg-clusters and was in some pasture apple 
trees. While this infestation is in a wind-swept locality it is 
rather easy to control, as there is but little growth near it. The 
few trees which are 'there were banded with tai^efoot early in 
May. , 

Mother colony of importance was found on what is known as 
the Green Hollow road near the Killingly Line. This was found 
in a group of pasture oaka on land owned by Mr. Charles A. 
Tillinghast, and contained sixty-one egg-clusters. In several of 
the most open and wind-swept colonies, the trees were tai^le- 
footed and later all of them were sprayed, the hand sprayer b^ng 
used at two of the colonies; veiy few larvae were found after 
spraying and a large portion of them were dead. 

Cantbrbubt — 9 Infestations — 126 Egg-clusters. 

One of the crews started scouting in Canterbury about the 
middle of October and finished the first of December. This was 
more time than it was planned to spead in this town, but the 
delay was largely due to the excessive rains. 

Nine infestations were the result of this scoutit^, and these 
were scattered throughout the town. They contained a total of 
one hundred and twenty-six egg-clusters, about half of which were 
a year old. The colonies were all rather small, the lai^est con- 
taining thirty e^-clusters. This colony was found in an old 
orchard in tiie northern part of the town near the village of 
Wauregan, 

The most serious infestation was probably one located near the 
Brooklyn line on land owned by Mr. Kerr. This consisted of 
twenty-three egg-clusters and was found in some oaks on a rather 
high elevation about half a mile from the nearest traveled road. 
During the month of May the trees in six of the infestations in 
this town were banded with tanglefoot. 

Eight of the nine infestations were sprayed in June, one thou- 
sand eight hundred gallons of solution being used. It was not 
thought advisable to spray infestation No, 6, as there was only 
one new e§^-cluster found. Tlu^e hundred and twenty-four lar- 
vqe were found and destroyed during the season. 

VoLUNTOwN — 2 Infestations — 2 Egg-clusters. 
During the past winter, only two egg-clusters of the gipsy 
moth were found in this town, and both of these were in the 
northern part, but about three miles apart. These were not con- 
sidered serious enough to warrant further work. 
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Gi^swoLD — 11 Infestations — 33 E]^-cIuster3. 

The colonies of the gipsy moth found in Griswold were all 
small, the lai^est containing only ten egg-clusters. All but two 
of these were found to the north of the Griswold Post Office., 
In the most serious of these colonies the trees were banded early 
in May. 

Three colonies in Griawold were sprayed^ four hundred and 
seventy-five gallons of solution being used. No larvae were found 
at the colonies during the season. • 

Lisbon — 1 Infestation — 1 E^-oluster. 
The Federal men scouted Lisbon during the past winter and 
found but a single efg-cluster. This occurred in the western part 
of the town near the ^prague line. It was not thought serious 
enough to warrant the bandmg of the trees with tanglefoot and no 
spraying was done. 

Preston — 6 Infestations — 127 Egg-clusters. 

Though one hundred and twenty-seven gipsy moth egg-clusters 
were foimd in Preston during the past winter, one hundred and 
twenty-two of them were in two colonies. These two colonies were 
close together and a little to the north of the state road leading 
from Norwich to Preston Gty. 

One of these infestatitms was located on land of Frank Ayer 
and contained one hundred and ten e^-clusters. This was in 
open woodland on some large oaks, but on rather low ground and 
from which there is little danger of wind-spread. 

The other large colony was in an orchard belonging to Steve 
Stanewiez. There were but few trees foimd infested, but all of the 
trees in the orchard have, cavities in them which make control 
measures diiEcult. 

At four of the colonies the trees were banded with tanglefoot 
in May, and in the early part of June the two above-mentioned 
infestations were sprayed. 

Norwich — 5 Infestations — 74 E^-clusters. 
The result of the winters' scouting in the town of Norwich was 
the discovery of five colonies. Three of these contained but a 
single e^-cluster each and all of this group were located in the 
northeastern part of the town. The largest colony of forty-t^o 
e^Hjlusters was just inside the city limits, in the south part of the 
city. These were in an oak tree and stone wall, but there was very 
little growth near it. "Hie most serious colony was inthe western 
part of the town near the Bozrah line on the top of Wawecus Hill, 
which has an elevation of over four hundred feet. The colony is in 
roadside maples and apple trees and therefore is badly wind-swept 
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which may cause spread. The trees in this vicinity were banded 
early in May with tree tanglefoot, and were watched during the 
summer but no larvae found. 
In the early part of June two of the colonies were sprayed. 

BozRAH — 1 Infestation — 4 E^-clusters. 

Only one infestation was found in Bozrah and that on land 

owned by Mr. R. A. Bethaa and located near the Norwich line. 

The trees in this colony were banded during the month of May, 

and sprayed in June. 

North Stonington — 1 Infestation — 2Q Egg-clusters. 
Although only one infestation is listed as being found within 
the hmits of this town, there were several single egg-clusters which 
were not counted as infestations. These were found well scattered 
throughout the town. The infestation noted was found close to the 
HcpHnton, R. I., line on land owned by Mr. Thomas Wheeler and 
the trees in this vicinity were banded early in the month of May, 
This infestation was sprayed on June 9th and durii^ July most of 
singles were inspected at the same time as the above^lescribed 
infestation and thirty-six larvae were foimd and destroyed; twenty- 
six of these larvae were at a single egg-cluster infestation situated 
near the Stonington Hne. 

Ledyard — 3 Infestations — i Egg-clusters. 

All of the gipsy moth colonies found in Ledyard were in apple 

orchards, and all were small, there being only four egg-clusters 

found in the entire town. The trees near two of these infestations 

were banded with tanglefoot, and one was sprayed in June. 

Groton — 1 Infestation — 1 Egg-cluster, 
Only one egg-cluster was found in Groton, and this was in the 
extreme northern part of the town. Aside from the creosoting 
of the egg-cluster no other work was considered necessary. 

The statistics of this work as apphes to each town and given in 
the preceding pages are summarized in the following table: 

Statistics of Infestation. 

Town. iDteetkUana. Ega-clusten, Bmndi. Sprayed. Lbttu. 

Thompson 134 4,342 216 89 1,082 

Woodstock 41 882 83 31 328 

Putnam 15 482 264 10 1,616 

Pomfret 22 274 53 11 660 

Easttord 10 178 20 9 615 

AflUord 

Killingly 46 1,579 614 38 2,045 

Brooklyn 20 499 394 16 251 
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Statistics or Inpbbtation— Cont'd. 
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Stonington 
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Preston 

Norwich 
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Franklin 

21 Towns Infeated 



Pahabiteh. 

In preceding years, an attempt has been made each year to 
liberate one or more species of the different parasites in some of the 
infested towns of the state, but owing to the weather and the labor 
conditions, we were unable to do it in 1920. However, collections of 
gipsy moth larvae were made in Thompson, Woodstock, Putnam, 
Pomfret, Killingly, Plainfield, Canterbury and Brooklyn, and 
sent to the Government laboratory at Melrose Highlands, Mass., 
in order to determine if any species of parasites could be recovered 
as a result of planting colonies. We are indebted to Mr. A. F. 
Bui^ess for much of 3ie information regarding the planting and 
recovery of parasites, a full report up to that time being included 
in the Report of this Station for 1917, page 250. The following 
resume brings the subject up to date, so far as Connecticut is con- 
cerned. 

Calosoma sycophanta Linn. 

Though not a parasite, both adults and larvae of this large 
ground beetle devour the caterpillars of the gipsy moth and it is 
therefore quite an important agency for holdmg that species in 
check. It was liberated in Stonington in 1914, in Thompson in 
1915, and in KitUngly in 1917. This species now seems to be fairly 
well distributed over the state, as it has been collected or observed 
in Thompson, Putnam, Killingly, Scotland, Plainfield, Groton, 
Lyme, Clinton, New Haven, Meriden and Darien. Our anployees 
have reported observing these beetles feeding upon gifsy motii 
larvae In 'niom[>5on and Killingly in 1920. 
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Anasta^ts b^asciatus Fonsc. 

This very minute Hymenopteroios e^ parssite was first librav 
ated in Connecticut in 1917, when colonies were placed in Thomp- 
Bon, Woodstock, Putnam, Killingly, Pomfret, Eastford, Brooklyn, 
Hampton, Chaplin, Mansfield and Canterbury. More colonies 
were planted in Brooklyn in 1918, Cantwbury 1919, Eastford 
1918 and 1919, Griswold m 1918, Hampton in 1918 and 1919, 
KilUngly in 1918 and 1919, Ledyard in 1919, Mansfield in 1918, 
Norwich in 1919, Plainfield in 1918 and 1919, Pomfret in 1919, 
Putnam in 1918 and 1919, Scotland in 1918, Sterling in 1918 and 
1919, Thompson in 1919, Voluntown in 1918 and 1919, and Wood- 
stock in 1918. 

This insect was recovered from Eastford in 1917, and from 
Voluntown in 1918. 

Apanteles lacteicolor Vier. 

Tliis is a small Hymenopterous parasite of the brawn-tail moth 
larvae. It has been colonized in Connecticut as follows: Putnam 
in 1912, Suffield, Hartford, Mansfield, Norwich, Stonington, 
Griswold, Plainfield, Killingly and Hampton in 1913, Manchester 
Chester, Colchester and Lebanon in 1916, East Lyme and Canter- 
bury in 1916, Montville and Groton in 1917. 

This species has been recovered as follows: Brooklyn 1916, 
Canterbury 1917, East Hartford 1916, Groton 1918, Hartford 1913 
and 1914, Killingly 1916, Lebanon 1915, Pomfret 1913, Putnam 
1917, Stafford 1917, Stonington 1915, Suffield 1915, Thompson 
1913 and 1916, Waterford 1914, 1916 and 1917, Wethersfield 1916, 
Woodstock 1913, 1915 and 1916. 

Fteromcdus egregius Forst. 
A minute Hymenopterous parasite of the brown-tail caterpillars 
not colonized in Connecticut, but recovered fram Hartford in 1913 
and 1914, and Putnam in 1915. <■ 

Monodoniamerus aereus Walker. 

A minute Hymenopterous parasite of the pupae of both gipsy 
and brown-tail moths. Not colonized in Connecticut but re- 
covered from Putnam in 1911 and 1915, Hartford and Suffield in 
1912. 

Meteorus versicolor Wesm. 

This is a minute Hymenopterous parasite of the brown-tail 
caterpillars, and though no attempt was ever made to colonize the 
species in Connecticut, probably some cocoons were mixed with 
those of Apanteles lacteicolor and thus it became distributed. It 
was recovered from Hartford in 1914, and from Brookl^, Killingly, 
Thompson, and Woodstock in 1916, and from Groton in 1918. 
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Compsilura concinnala Me^n. 
This is a medium-sized Dipterous parasite or two-winged fly 
of the family Tachinidae attacking both the gipsy and brown-twl 
moths. It was colonized at Putnam in 1912, Hartford in 1913, 
Mansfield, Plainfield and Stonington in 1914, Stafford, Suffield, 
Colchester, Norwich and Old Lyme in 1915, and Hampton and 
Scotland in 1917, It has been recovered from Woodstock in 1915, 
Stonington in 1916, Putnam, Stafford, Plainfield and North Ston- 
ington in 1917, Pomfret, Putnam and Stonington in 1918, Killingly, 



i. quarantined on account 

Plainfield, Pomfret, Putnam, Scotland and Thompson in 1919, 
and from Plainfield, North Stonington and Putnam in 1920. 

Sturmia (_Zygobolhria) nidicola Townsead. 

This is another Tachinid fly of medium size parasitizing the 

larvae of both gipsy and brown-tail moths, and though never 

colonized in Connecticut, it was recovered from Canterbury and 

Waterford in 1917, and from Groton and Stonington in 1918, 

The foregoing records of parasites lead us to believe that most 
of these species have become fairly well distributed around the 
infested portion of the state even though not actually planted 
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there. Some help may therefore be expected from them in the 
years to come. The effectivenesa of parasites depends much upon 
conditions, and is usually more pronounced in locahtiea where the 
host is extremely abundant, and on account of the suppression 
work done, this has never been the case in Connecticut. Though 
parasites play an important part as a natural agency in controlling; 
or boldit^ in check a ^ven species, they never exterminate their 
hosts. Oi course, where conditions are like those in Connecticut, 
where their hosts are not very abundant and suppressive measures 
are being carried on, the parasites do not have the best kind of a 
chance. However, we are glad to know that they are still present. 

Quarantine. 

During 1919 eight Connecticut towns were removed from the 
Federal quarantined area as no traces of the gipsy moth had been 
found in them. This past winter three of these towns, Preston, 
Norwich and Bozrah, were t^ain found to be infested and were 
added to the quarantined area. 

The spread m the states of northern New England was very 
heavy and this gave rise to erroneous newspaper reports that there 
had been a great increase of the gipsy moth in Connecticut. 

Only two towns, Groton and Stonington, were quarantined 
against the brown-tail moth, and as there were no webs of this 
insect found in this state last winter, it is doubtful if they are 
quarantined this year. 

Tinder the Federal regulations, shipments going from the in- 
fested area to another state were inspected by the Federal agents, 
but shipments to another point within the state were not subject 
to inspection. This left the greater part of the state subject to 
infestation from the colonies in the eastern portion. Accordingly, 
after due notice, a hearing was held in Hartford on Mareh 3, 1920, 
after which the following quarantine regulations were established : 

Stats op Connbcticut 
Ofpice 07 State Entomologist 

AnBICULTFRAL ExPEBIIIEKT STATION 

New Haven, Conn. 

Quarantine Order No. 2. 

Concerning Gipsy and Brown- Tail Moths. 

In order to protect uninfested parts of Connecticut from danger of in- 

feetation by the gipsy moth and the brown-tail moth, under authority 

given in Section 2106 of the General Statutes, the following regulatioos 

are hereby estabUshed. 

1. The towns of Union, Woodstock, Thompson, Eastford, Pomfret, 
Putnam, Chaplin, Hampton, Brooklyn, Killingly, Scotland, Canterbury, 
Plainfield, Sterling, Lisbon, Griawold, Voluntown, Ledyard and North 
Stonington because of the gipsy moth, and all the above-named towns and 
Groton and Stonington because of the brown-tail moth are now under 
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iuarsDtine by the Federal Uorticiiltural Board of the United^ States 
lepartment of Agriculture, and it shall be unlawful to remove from this 
quarantined area any wooay nursery stock, lumber, cordwood, telegraph 
or telephone poles, railroad tiee, or other forest plant products, unlesB tne 

froductB shall have been inspected and certified by an autboriied Btate,or 
ederal inspector. 

2. In vi6w of possible future changes in the lines between the infested 
and non-infested areas of the State, the areas quarantined by the State 
shall conform to those quarantined by the Ui^fed States Department of 
AEriculture; furthermore the regulations establi^ahed by the Federal Horti- 
cultural Board of the United States Department of Agriculture for inter- 
state shipments, are hereby adopted for the inspection and certification 
of similar shipments from the quarantined area to points outside of tbia 
area within the State of Connecticut. 

3. This order shall take effect from its date. 
Dated March 23, 1920. 

E. H. Jenkins, 
Approved Director, Connecticut Agri/iultural 

M. H. HOLCOUB, Experiment Station. 

Governor. 



Any shipments of nursery stock, or forest products originatinir within 
the quarantined area must not be shipped out of that area into the terri- 
tory not infested, unless inspected and accompanied by the inspector's 
certificate. All shipments going into other States must be examined by a 
Federal Inspector, and the Federal Inspectors have also been authorized 
to inspect snipments consigned to points within the State: the State in- 
gjector can also examine such shipments in case of convenience or if the 
Federal Inspectors are busy elsewhere. 

Transportation companies must not accept nursery stock or forest 
products eonsipied to points outside of the infested area unless accom- 
panied by certificate of inspection. 

Inspectors. 

Federal Inspectors. 

Herbert J. Miles, P, 0. Box 62, Putnam, Conn. Telephone 321-14, 

Putnam. Inspector for Windbam and Tolland Counties. 
William J. Aheam, Box 63, Westerly, R. I. Telephone 2277, Westerly. 
Inspector for New London County. 



John T. Ashworth, 26 Reynolds St., Danielson, Conn. Telephone 28-3, 
Danielson. Inspector for any shipments not going outside of the 

State. 

So far the inspections have all been made by the Federal in- 
spectors, and reports of all ehipments to uninfest^d parts of 
Connecticut are sent to the office of the State Entomologist, where 
they are placed on file. The Federal quarantine also covers field 
stone and quarry products, but apparantly our state law (Section 
2106) provides only for the control of shipments of plants or plant 
products. 
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Infestations Discovered in New Jebset and 
New York. 

In uiidBUiDmer an infestation of about one hundred square miles 
in ext«nt was discovered on the Duke estate at Somerville, N. J. 
From a nursery on this estate many shipments had been sent 
dming the past few years and in following up the destinations of 
these shipments several smaller infestations were found in New 
Jersey and one in Brookljm, N. Y. Through the kindness of Mr. 
A. F. Burgess of the Bureau of Entomology, reports were received 
of eleven shipments of nursery stock from the Duke estate con- 
signed to six parties in Connecticut. Most of these shipments 
were made between 1913 and 1916 and were sent to Greenwich, 
Stamford, Fairfield, Bridgeport, Richfield and Sharon. 

Messrs. B. H. Walden and M. P. Zappe, Assistant Entomolo- 
gists of the Station vi^ted all of these places and inspected the 
plantations in and around the places where these plants were set. 
No indications were found of the presence of the gipsy moth in any 
of these places. 

Recommendations. 

On account of the existing conditions, we have reason to believe 
that the gipsy moth is now well in hand in Connecticut. If the 
work should be stopped, the pest would soon become sufficiently 
abundant to cause noticeable damage to trees by stripping them in 
June. State action would then be demanded. Such a possibility 
should not for a moment be considered, because the experience of 
Massachusetts shows its folly. Though confined to a rather small 
area in Massachusetts when the work stopped in 1900, the pest 
became so troublesome that the work was again taken up in 1905, 
but it was found to have spread over an area more than six times 
its former size and the difficulty and cost of control correspond- 
ingly increased. In Connecticut, the gipsy moth should be held 
just where it now is or the infested area reduced if possible. 

Federal co-operation has been most cordial and satisfactory, 
but the Federal appropriation was reduced, and on account of the 
rather rapid spread northward, extra work was needed in Maine, 
New Hampshwe and Vermont. Then, too, during the past sum- 
mer new infestations were discovered in the states of New Jersey 
and New York, thus requiring that a portion of the Federal appro- 
priation be used in those States. 

The Connecticut forces are now fairly well equipped with 
spraying machinery and supplies, and with motor vehicles. The 
initial outlay for new apparatus should, therefore, not be very 
heavy for the next two years. Federal quarantine No. 37 has 
resulted in keeping out much of the imported nursery stock which 
formerly had to be inspected out of this appropriation. There will 
still be considerable fruit stock and Manetti rose stock for propa- 
gating, that must be inspected, but the quantity will be relatively 
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smaU, and the cost of inspection considerably less than in former 
years. As will be seen from the financial statement on page five, 
the cost of this work for the past year was $S25.83, and it will prob- 
ably be about the same for each season. 

The appropriation for gipsy moth work should be sufficiently 
large, together with the possible Federal aid, to cope with any 
emergency such as a serious wind-spread. AH things considered, 
we therefore respectfully request that sixty thousand dollars 
($60,000.00) be appropriated for the biennial period endii^ June 
30, 1923, for the purpose of suppressing the gipsy moth, the brown- 
tail moth, and for inspecting imported nursery stock. 

EXPERIMENTS IN DUSTING IN COMPARISON WITH 
SPRAYING TO CONTROL APPLE INSECTS. 

On March 30, 1920, entomologists from New York, New Jersey, 
Pennsylvania, Connecticut, and the U. S. Department of Agri- 
culture held a conference at the Grand Central Station in New 
York City to consider a common plan for the testing of dust mix- 
tures. It was agreed that it seemed desirable to conduct experi- 
ments in each of the states represented, to ascertain whether the 
common pests of the apple orchard could be satisfactorily con- 
trolled by dusting operations, and especially to leam if the addi- 
tion of nicotine sulphate to the dust would control apple aphids and 
red bug. 

The secretary afterwards prepared copies of the general plan of 
experiment and sent them with the minutes of the conference, 
to each entomologist who had been in attendance. In general the 
plans called for a dust containing 90 per cent, sulphur, and 10 per 
cent, arsenate of lead, to which nicotine sulphate was to be added 
in three different proportions, viz., one-half of one per cent,, one 
per cent., and three per cent. It was also recommended that one 
plot should be sprayed and one left untreated for purposes of com- 
parison; that not less than 100 trees be included in the experiment ; 
that standard varieties and rather large trees be used if feasible; 
and that at least four treatments be given (delayed dormant; pre- 
pink, caljnc, and young fruit). In other respects the operations 
were to be conducted in conformity with the demands of the 
orchard and practices of the region where the work was conducted. 

After examining several orchards, one owned by Mr. William F. 
Piatt of Miiford seemed to meet most fully the requirements. This 
orchard contained 30 acres, most of the trees having been planted 
26 years, was in sod and was situated just over the line in the town 
of Orange. Consequently arrangements were made with the 
owner, to allow us to experiment on his trees and to furnish team 
and help where needed. The Station was to furnish materials 
and the owner was to have the fruit crop. The owner had given 
the entire orchard a dormant treatment with "Scalecide," one 
part in fifteen parts of water. 
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The detailed plan of the experiment was developed through the 
C0H3peratioD of the Entomolt^caJ and Botanical Departments of 
this Station and the Division of Deciduous Fruit Insect Investi- 
gations of the Federal Bureau of Entomology, which has for several 
years maintamed at Wallingford, Conn., a field station for the 
study of orchard insects. 

To the owner, Mr. William F. Piatt, to the Bureau of Entomol- 
ogy, to The Niagara Sprayer Company, and to the Botanical 
Department of this Station, our thanks are due for help and co- 
operation to make this work possible. 

Most of the actual work was done by Messrs. B. A. Porter and 
C H. Alden, of the Wallingford field station of the Bureau of 
Entomolc^y, E. M. Stoddard and G. E. Graham of the Botanical 
Department, and M, P. Zappe, B. H. Walden, P. Garman and 
W. E. Britton of the Entomological Department of this Station. 

The dust was apphed with a Niagara power duster, owned by 
the Federal Bureau of Entomology and used in the experiments 
last year at Wallingford. Dr. Qimiutance and Mr. Porter kindly 
granted us permission to use this machine. It was hauled about 
the orchard with a pair of hoi^es owned by Mr. Piatt as is shown 
on Plates IV and V, a. The liquid spray was applied with the 
owner's r^ular sprayer (a Friend power outfit) which is shown 
on Plate V, b. 

The dust mixtures were prepared by the Niagara Sprayer Co., 
Middleport, N. Y., and 300 lbs. each of Formulas 1, 2, and 3, were 
furnished gratis for the experiments. These amounts were not 
sufficient, and later 100 lbs. Formula 1, 100 lbs. Formula 2, and 
200 lbs. Formula 3, were purchased from this firm. 

MiXTUHES Used. 
Formula t Powdered sulphur, 90 per cent. 

Duet Powdered lead arsenate, 10 per cent. 
Nicotine sulphate, one-half per cent. 

Formula 2 Powdered sulphur, 90 per cent. 

Dust Powdered lead arsenate, 10 per cent. 
Nicotine sulphate, I per cent. 

Formula 3 Powdered sulphur, 90 per cent. 

Dust Powdered lead arsenate, 10 per cent. 
Nicotine sulphate, 3 per cent. 

Formula 4 Liqiud lime-aulphur, 1 part. 
Liquid Water, 9 parts. 
Spray Nicotine sulphate, Ji pint per 100 gallons. 

Formula 4 was modified by diluting the liquid lime-sulphur at the rate 
of I part to 33 parts of water for the 2iid, 3rd and 4th treatments which 
were appUed to the foliage, and 3 lbs. of powdered lead arsenate, per 100 
gallons, was added. 

The plan of that portion of the orchard where the experiments 
were conducted, showing the location of the plots and trees, is 
reproduced in figure 5. 
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FJRure 5. Flan showiDg arrangement of experiment plots, in orch&rd 
of W. F. Piatt, MiUord, where experiments in dusting and spraying were 
conducted. 
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As to varieties, most of the trees were Greening; plot I had 
18 Greening and 2 Hurlburt trees; plots II and III were all Green- 
ing; plot IV contained 15 Greening, 5 Mcintosh and 5 Fall Kppin; 
plot Y contained 21 Greening, 7 Mcintosh and 7 Fall Pippin. In 
all, IW trees were included in the ejqjeriment, and the remaining 
portion of the thirty acre orchard was sprayed by the owner with 
a weaker lime-sulphur (I part to 66 parte of water), but at about 
the same time and in the same manner as plot V, and was available 
for collecting data and making observations. 

This paper concerns only the treatments and their effects on the 
insect pesta of the orchard. The effect on apple scab and other 
fungous diseases will be treated separately elsewhere by the 
Botanical Department. 

The treatments given the trees on the different plots were as 
follows: — 

Treatuehtb Appued. 

Plot I. Dust, Formula 1 20 trew. 

Plot II. Check. No treatment S ■ 

Plot III. Dust, Formula 2 16 " 

Plot IV. Dust, Formula 3 26 " 

Plot V. Liquid Spray, Formula 4 35 ■ 

104 trees. 

Additional trees in rows adjoining plots II and III on the west 
were sprayed like plot V, with two trees saved as checks, to obtain 
data regiu^iing effect on apple scab, by the Botanical Department. 

The applications were made on the foUowii^ dates: 

1st Application Delayed Dormant April 22. 

2nd " Pre-pink May 11 

3rd " Calyx June 2 

4th " Young fruit June 25 

FiKST, OB Delated Dormakt Treatuent. 

Arrangements were completed to make the Erst apphcation on 
the morning of April 22. It had rained all of the day preceding, 
and the trees were moist but not drippii^. It was cloudy on the 
22nd, with a gentle breeze from the northwest. The treatment 
b^an about 8 o'clock a. m., and was finished about 12.30. Messrs. 
Zappe, Stoddard and Porter made the application. Tlie leaf buds 
showed a little green at the tips and green apple aphids had hatched 
and were present on the buds, The trees appeared to be well 
covered with dust. Living green apple aphids were observed 
partly covered with dust, about three hoiira after applying. Rain 
fell the following day. 

For this treatment about 55 lbs. of formula 1 ; 60 lbs. of formula 
2; 75 lbs. of formula 3; and about 150 gallons of formula 4 were 
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This first treatment was followed by cold weather and cold rains 
which retarded the normal progress of growth for this season of the 
year. 

Second, or Pbe-pink Theatment. 

The second treatment was made on May 11. At this time the 
very foremost blossom buds began to show pink, but the others 
did not. The leaves were only partly deyeloped, but enough so to 
catch and hold the dust and spray. The weather was ideal for 
making the apphcation; it had rained a little the day before and 
it was still and partly cloudy. The work commenced about 
8 A. M., and by 9.30 the dusting was finished. The spraying was 
finished about 11.20. About 4 p. m., a light rain set in which con- 
tinued during a part of the night. 

We ran out of materials of formula 3, before finishing plot IV, 
Mid used a little of formula 2, in order to finish. For the spray 
mixture liquid lime-sulphur was diluted at the rate of 3 gallons, 
with 3 lbs. of powerded lead arsenate for eac& 100 gallons. Abeut 
225 gallons of the liquid spray mixture were used in this treatment. 

The apphcations were made by Messrs. Zappe, Porter and 
Stoddard. Very few aphids were present even on the untreated 
trees. No red bugs had yet appeared and the apple leafhopper, 
Empoa rosae Linn, was just beginning to hatch. 

On May 12, a visit to the orchard revealed the fact that the dust 
was not appreciably washed off by the rains, and though it had 
collected in low places, or along the mid-rib, or at the tip, was still 
abundant on the leaves. No injury could be detected on any of the 
sprayed or dusted trees. 

On May 17, another visit was made to the orchard. Bud worms 
were at work and there were only a few aphids present. Lady 
beetles were present in moderate numbers. 

On May 25, visited orchard again. Greening trees were in full 
bloom and a few petals beginning to fall. There seemed to be 
more green apple aphids present than at any preceding visit and a 
few winged ones were seen. Only one nymph of the false red bug 
Lygidea rnendax Reut. was seen, though in the orchard of F. N. 
Piatt, perhaps a mile distant, they were rather common, and most 
of them were in the second instar. 

Third, or Calyx Treatment. 

This was made on June 2. The petals had all fallen except here 
and there a late flower remained. Began dusting about 7:30 a. m. 
It was quite still with a slight southwest breeze. Material was 
applied by Messrs. Zappe, Porter and Stoddard. 

On June 4, visited the orchard. A light shower came on the 
afternoon of June 3, but it did not seem to wash off the dust. 
Found five red bv^fs in 3rd instar, one of which had left the terminal 
leaves and was on a cluster of four young apples, each of which had 
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been punctured several times. One colony of rosy aphid was 
noticed on one of the sprayed trees; green aphid had nearly all 
dieappeared. 

Visited orchard on June 8. Could not find any red bugs. A 
few leaf-eating larvae were found, dead. Also visited the orchard 
of F, N, Piatt, and found plenty of red bugs on one tree in north- 
west comer of the orchard next to a piece of woodland. There was 
a bug on nearly every terminal shoot, and some of the bugs were 
already on the fruit clusters and beginning to puncture the young 
apples which were then about the size of small marbles. These 
bugs were in the 4th instar. 

Fourth, or Young Fruit Treatment. 

This was the final application and was made on June 25. There 
was a Ught breeze from the northwest. Apparently it required 
about four pounds of dust per tree, and about 300 gallons of the 
spray mixture was used. For this application the dusting machine 
was towed about the orchard with a Ford truck. Messrs. Zappe, 
Porter and Stoddard did the work. The Mcintosh apples were 
about an inch in diamet«r at this time. A httlc of the rosy apple 
aphid was noticed, but red bugs were scarce. Leafhoppers 
{Empoa rosae Linn.) were present. In afternoon, visited F. N. 
Piatt's orchard and found red bugs just transforming to the adult 
stage. 

Messrs. Britton and Zappe visited orchard on July 2. There 
were many nymphs and adults of apple leafhopper present 
causing whitish spots on the leaves. Also visited F. N. Piatt's 
orchard. Most of the red bugs had gone and only a few adults 
were seen. 

General Seasonal Appearance of Trees. 

There was little if any difference in appearance between the 
sprayed and dusted trees during the early part of the season. Both 
treatments controlled the leaJ feeders in a fairly satisfactory 
manner. Now and then we found the bud worm at work on the 
tender terminal leaves. The check or untreated trees were not in 
such good condition though they were not eaten badly. 

A dight difEerence became noticeable late in the season, for at 
harvest time the dusted trees seemed to have matured or ripened 
up earlier and had shed more leaves than the sprayed trees. Thus 
the sprayed trees were slightly greener. This applied to the foliage 
rather than to the fruit. No injury from any of the applications 
was noticed during the season. Nearly all of the trees produced 
fruit. 

Scoring and Counting the Fruit 

In order to obtam definite and accurate results on the effect of 
the treatment it was necessary to count and examine the fruit for 
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insect mjurJes from a certain number of trees in each plot. We 
attempted to select count trees from the center of each plot. 
Such trees would be less likely to be affected by the treatments 
given adjoining plots, because the dust and spray will sometimes 
be blown upon nearby trees. The following number of count trees 
were selected in each plot; plot I, 4 trees; plot II, 8 trees; plot III, 
4 trees; plot IV, 8 trees, and plot V, 8 trees. 

As most of the fruit falls which is badly injured by insects it was 
thought desirable to gather and score the dropped fruit as well as 
that remaining at harvest time. The drops from the count trees 
were therefore gathered about once each fortnight, counted, 
examined for insect and fungus injuries and a record kept. As the 
Fall Pippm and Mcintosh apples matured earlier than the Green- 
ing, they were gathered and examined before the Greenings were 
harvested. On September 30, a few days before harvest time a 
severe storm took off a large proportion of the apples and these 
were also picked up, counted and scored separately. 

It is interestii^ to note that the percentage of apples which 
were brought to the ground from the count trees by this storm 
varied considerably in the different plots as the following table 
shows: 

Fbuit Removed by Storm September 30. 



PeroentiKB fru 




dropped. 


TreMment. 




Dusted 


8.3 


M% nicotine. 




Check 


25 


No treatment 




Dusted 


30 


1% nicotine 




Dusted 


23 


3% nicotine 



V 8 17 Sprayed 

On accoimt of plot I being in the comer of the orchard, it was 
unqurationably somewhat protected by the nearby woodland trees 
and by the packing shed which stands amongst the trees of this 
plot. It is also on slightly lower ground than any of the others 
with the possible exception of plot II. With the exception of 
plot I, the sprayed trees (plot V) lost a slightly smaller proportion 
of fruit from the storm than the other plots. 

The picking was done mostly by Mr. Piatt's men, and the count- 
ing and scoring was done by Messrs. Porter, Alden, Stoddard, 
Graham, Zappe, Walden, Garman and Britton. 

The dropped fruit was gathered four times for scoring and 
counting, on July 7, July 23, August 9, and August 30. The Fall 
Pippins were harvested September 10-15, and the Mcintosh and 
Greening apples were harvested soon after October 1, the work 
being finished on October 13. This work involved the counting, 
separate bJandlii^, examination, and making record of each, of 
159,668 individual apples. 
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Resuuts op Treatments. 

The T^ults of the eitperiineiits might be given in detail as con- 
cerns each of the principal insect pests occurring in the orchard and 
attackii^ the fruit, but they are summarized in the accompanying 
table. It should be noted that the sum of the percentages for each 
treatment does not equal 100, because the records of percentages for 
fui^ous diseases are not included in this table, and even if they were 
included, in most cases the percentages would total more than 100 
because some fruits showed marks indicating that more than one 
pest had attacked them. 



Total No. Good Red Bug Aphis Codling Motb Curculio Iiuecte 

Check 34,273 38.6 7.S .85 4.77 21,00 5.3 

Dusted: 

J^%Niootme. 20,290 60.8 7.1 2.31 .306 19.8 7.4 

1% Nicotine. 23,972 86.5 2.05 2.82 .505 6.7 6.8 

3%Nicotine. 44,486 82.6 1.66 .795 .398 5.25 4.5 

Sprayed 36,647 88.0 1.66 1.665 .326 7.45 4.54 

Discussion of Results. 

It should be borne in mind that these tests represent only one 
season's work in one locahty, and that quite diflferent results might 
be obtained if the experiments were continued over a period of 
several years, or if duplicated in a number of orchards in different 
sections of the state. However, they are given here tor what they 
are worth, and with certain reservations which are noted, may 
serve as a guide for future work. The percentage of good fruit 
was somewhat greater on the sprayed trees (plot V) than on any 
of the dusted trees though those containing one per cent., and 
three per cent, of nicotine (plots III and IV) were not very far 
below. The check or untreated trees gave only 38.6 per cent, of 
good fruit. The results as apphed to tiie chief insect pests of the 
orchard are as follows : 

Red Bug. — This insect was rather scarce in this orchard in 1920, 
but its injury was detected here and there throughout the orchard 
and the bugs were seen on a number of occasions. In all cases it 
was the false red bug Lygidea mevdax Reut. The figures show that 
there was little difference between the sprayed trees (plot V) and 
those treated with one per cent, or more of nicotine in the dust 
(plots III and IV) but both those having less than one per cent. 
nicotine in the dust (plot I) and the check or untreated trees 
(plot II) gave more than three times as much red bug injury on 
the fruit as each of the other three plots. 

ApMds. — Both the green apple aphid. Aphis pomi DeGeer, and 
the rosy aphid, Anuraphis mcHifdiae Fitch {Aphis sorbi Kalt.) 
were present in the orchard but not in suf&cient numbers to nmke 
them very destructive. No doubt they were somewhat held in 
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check by the cold and rainy weather during the first half of the 
summer, and also by the lady beetles which were present. The 
percentage figures in the table as apphed to aphids, appear to have 
no value, as the untreated trees (plot II) had less aphid injury than 
any of the other plots except that having three per cent.of nicotine 
in the dust (plot IV). 

Codling Moth.— The codling moth Carpocapsa pomoTieUa Linn, 
was held in check satisfactorily by both liquid spray and dust. 
Even the untreated trees (plot II) showed less than five per cent, 
of injured apples. 

Cutculio. — There was a large amount of injury (21 per cent.) 
attributed to the plum curcuho, Conotrackelus nenuphar Herbst., 
on the untreated trees (plot II), and on the dusted trees containing 
only one-half of one per cent, of nicotine (plot I) it was only slightly 
less or 19,8 per cent. As it is a question if nicotine is of any value 
in controlling this pest and as the trees in plot I were treated with 
lead arsenate Uke those in plots III and IV, where the injury was 
less than one-third eis great, some factor other than the treatment 
must be considered if an explanation is fotmd. The trees of plot I 
surrounded the packing shed, and were separated only by a stone 
wall from a pasture partly covered with a ^wth of brush and 
some wood had recently been cut there. Possibly these conditions 
may have furnished better hibernating quarters for the beetles 
than obtamed in the close vicinity of the other plots. The un- 
treated trees (plot II) were only slightly nearer plot I, than was 
plot III, but it was on the southeast comer of the orchard. A stone 
wall extended along one side, not only of this plot, but also plots 
III, IV, and V, in which there was little difference in the amount 
of curculio injury. 

Other Insects. — This category contains minor injuries by 
chewing insects which could not with reasonable certainty be 
attributed to codling moth or curcuho, though it is possible that 
both these pests contributed. By far the major portion was due 
to gnawing of the fruit rather late in the season by Lepidopterous 
larvae, of which the bud moth Tmetocera ocellana Schiff., the lesser 
apple worm Enarmonia pmnivora Walsh, and the red banded leaf- 
roller Evlia veluttTiana Walker, were recognized. The first was 
reared. There is practically no difference between the plots in 
regard to this kind of injury, but we believe that it might have been 
reduced considerably by one or two late appheations. (See Plate 
VI, a). 

Re commendations . 

It would be unfair to draw final conclusions from these tests of 
a single season in one locality, and it is hoped that more work may 
be carried on the coming summer. We cannot advise orchardists 
to discard their spray outfits to take up dusting, though it is 
apparently possible to hold the chewing insects in fairly satis- 
factory control by the use of the dust treatment. , 
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With the addition of nicotine solution eome of the sucking in- 
sects, particularly false red bug, seem to have been checked, but 
the data are too meager upon which to base conclusioiis. Tlie 
nicotine makes the dusting mixture very much more expensive. 

The chief advantage of dusting over spraying is in the saving of 
time and labor. The disadvantage is in the coat of the materials 
and apparently this more than offsets the saving in time and labor, 
BS the approximate cost of one treatment per tree was fully three 
times as great for dusting as for spraying. 

If varieties are grown which are not susceptible to scab, and if 
suckii^ insects are not troublesome, dusting mlay give good results, 
but if these pests are serious in the orchard, better control will 
probably be obtained by spraying, — a method which has been in 
common practice long enough so that we know its possibilities. 
So many experiments have b^ conducted, that there is an abun- 
dance of data to show the value of spraying. 

Probably new and toore efficient, and possibly cheaper dust 
mixtures will be devised, but until that time the Connecticut 
orchardist may as well continue to spray. 

Our experience in 1920, not only in Mr. Piatt's orchard, but from 
observations in other orchards, leads us to adyise strongly one or 
two additional and later treatments, in order to forestall the injury 
from codling moth larvae and other chewing insects late in the 



NOTES ON THE LIFE HISTORY OF THE FALSE APPLE 
RED BUG IN CONNECTICUT. 

Lygidea meTidax Reuter. 
By M. P. Zappb. 

During recent years this insect has become quite a serious pest 
in some of the Connecticut apple orchards. It is rather local in its 
appearance and consequently the injury which it causes is also 
local. During the summer of 1920, it caused considerable damf^e 
to both foliage and fruit in certain orchards. See Plate VII. 

The eggs of this species are laid in the lenticels of the apple twi^ 
and hatch at the tjme when the earliest blossom buds begin to 
show pink at the tips; most of the buds do not show any color at 
this time. 

When first hatched the young nymphs crawl to the tip of the 
twig and begin to puncture the young tender leaves which at this 
time are about one inch long and there are an average of four 
uncurled ones on each cluster. In a short time the punctured 
leaves show reddish spots and the sides curl upward. See Plate 
VII, a. 

When the nymphs are in the third instar a few of them be^n 
to leave the terminal twigs and go to the fruit to feed, but the 
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majority of the young bugs do not leave the terminal shoots until 
they reach the foiirth instar. At this time the apples are about 
the size of marbles. The nymphs when disturbed have the curious 
habit of dodging around to the back or opposite side of the leaf or 
twig. After they become winged they'drop readily, spreading 
their wings as they drop. As a rule they do not fly far, usually 
alighting on a nearby branch. They do not live long as adults. 
Out of doors they were transforming to the adult stage on June 25, 
and on the 2nd of July very few adults could be found. Mating 
and oviposition were not observed. 

MODLTS. 

This insect passes throi^h five moulte before it reaches the adult 
stage. The length of time varies with the weather. The spring 
of 1920 was rather cold and backward and it took an average of 
37 days from the time the e^s hatched until the adult stage was 
reached. The first newly hatched nymphs were seen on May 22 
and the first adults on June 28. 

First Inetar. One day after hatching. 

Color, carimne*, eyes darker red, with white margiiis. Antennae 
darker than body extent last segment which is lighter. Legs colorless, 
rather ttanaparent^ and covered with small black spines. Beak colorless 
except tip, which is black. Black epot on middle of dorsal part of abdo- 
men between third and fourth segments. Head with median groove. 
Dark oval pattern on dorsal part of thorax with median line Tunmng 
through the center. Abdomen one-third wider than thorax. Length 
1.8 mm; width across thorax .33 mm; width across widest part of 
abdomen .66 mm. 

Second Instar. 

Abdomen not so wide in comparison to length but still a little wider 
than thorax and a little darker. Eyes much darker than rest of insect 
with paler margins. Legs darker than first instar. Black oval pattern 
of thorax seen in first instar is gone. Thoracic segments darker at edges 
Length 2 mm; width across thorax .5 mm. 

Third Instar, Resembles second instar. 

Body covered with fine white pubescence which becomes darker a few 
hours after moulting, Tylus black, antennae and legs darker than rest of 
body. Length 2.5 mm; width ,87 mm. 

Fourth Instar. 

Win^; pads appear ii 

ftbdonunal segment. _.. ,_.... 

thoracic segment. Length 3.5 mm; width 1.3 

Fifth Instar, 

Wings in this st^e extend to the sixth abdominal s^ment. Posterior 
third of wings and up of abdomen dusky, also a dark hue on the sides of 
the Bcutellum. Length 4 mm; width 2 mm. 

Sixth Instar. 

Adult stage. Bright orange red^ antennae and narrow bar across the 
base of pronotum, black. Claws, inner angles of corium, and membrane, 
fuscous; in dark specimens the scutellum and all but the narrow mar^n of 
the hemelytra fuscous; legs greenish yellow with fuscous on the tibiae. 
Length 6 mm; width 2.33 mm. The adult is shown on Plate VII, a. 

a Smith's Explanation of Terms 
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Control. 

This insect may be controlled by spraying the trees just before 
the blossom buds open. Nicotine solution, 1 pint to 100 gallons 
of water, will hold die insect in check, especially if the tree can be 
sprayed from both sides at once. If only one side is sprayed at a 
time the youi^ bugs have a chance to go to the opposite side of 
a leaf or twig and dodge the spray. This spraying may be com- 
bined with what is commonly known as the "pink spray,/' which 
consists of arsenate of lead and commercial lime and sulphur. 

As all of the red bugs probably will not be killed at this time, 
nicotine should be added to later sprays, especially the first caiyx 
spray, soon after the petals fall. 
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NOTES ON THE 

LIFE HISTORY OF A SAWFLY FEEDING 

ON AUSTRIAN PINE. 

Itycorsia eappei Rohwer. 

By M. p. Zappe. 

On June 23, 1915, while collecting msects in New Haven, near 
some Austrian pines, a large sawfly was taken that looked different 
from anything in the Station collection. A special effort was made 
to collect a few more specimens which were flying around Austrian 
pines. 

Several of these specimens were sent for determination to Mr. 
S. A. Rohwer of the Bureau of Entomology, who is a specialist 
in this family. He pronounced them an undescribed species of the 
genus Itycorsia, which he afterward named gappei. In the Pro- 
ceedings of the U. S. National Museum, No. 2312, Vol, 67, page 
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209, Mr. Rohwer published the descriptions of both sexes of the 
adults. 

The next summer larvae were fotmd feeding in small silken webs 
on the new growth of the Austrian pines. The writer suspected 
that these larvae might have some connection with the adults that 
had been present on the trees, so a number were collected and 
reared. TTie following summer adults emei^ed and proved to be 
the same as those captured from the trees. 

The Egg. 

The eggs are laid singly on the needles of the new growth late 
in June and early in July, They are about 4 mm. long and are 
of a pale clay yellow color. They are cre^cent^haped and are laid 
lengthwise on the needle, being fastened at the back. Both ends 
are up-turned and pointed, one tapering a little more than the 
other. When the youi^ larva hatches it emerges from the end 
which tapers the least. See Plate VIII, a. 

The Lasva. 

First Instar. 

Length about 3 mm., body greenish yellow, first thoracic segment with 
a black marking extending from middle of one aide to middle of opposite 
side with a black spot at each end. A black crescent-shaped mark at base 
of each leg. Two elongated black spots between each pair of l^s on 
ventral surface of thorax. Legs black. Cerci at end ot body with three 
segments, two distal segments black. Head rufous with appendages 
Ugnter. Antennae black with white ria(^ at joints, last segment pointed 
at tip. Eyes black. Body covered with minute hairs. The eleventh 
segment bears a pair of atrophied prolegs. 

Second Instar. 

Length 6 mm. Head light brown with appendages black. Body 
greenish yellow, legs black. A narrow black stripe extends from base of 
first pair of legs to under side of head. Other markings same as in first 
instar. 

Third Instar, 

No change in markings or other characters from preceding moult. 

Fourth Instar. 

Head orange brown. Crescent-shaped marks at base of l^s not so 
distinct except on first segment which still shows plainly though not so 
distinct as in preceding instar. Body becoming more or less glabrous 
except anal segment which has a number of rather long hairs. 

Fifth Instar. 

Marking above base of le^ gone. Color of body darker green than in 
preceding instars except head and the first three segments and last two 
segments which are brownish. First s^meut has a dark brown bar on the 
dors^ surface. 

Sixth Instar. (See Plate VIII, b.) 

Larva entirely green except head which is still brown. There is a dorsal 
stripe of green darker than rest of body. In this instar the larvae stop 

adults 
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Habits of the Labva. 

When the youi^ larvae hatch from the e^^s they begin to spin 
a loose web around themselves, fastening the outer threads to 
the needles. As the larvae reach full size these webs are often four 
to five inches long and the larvae move up and down inside them by 
wrigglmg the body. The larvae have no prolegs and when re- 
moved from their webs and placed on a smooth surface, are unable 
to crawl until they have spun a sort of a web over themselvra. 

Their method of feeding is rather interesting. They usually 
begin at the top of their web and with their strong jaws bite off a 
needle at its base, just above the bimdle sheath, very much as a 
cut-wonn cuts off a plant. Then they proceed to eat it, b^ijnning 
at the cut off end until they have devoured the entire severed 
needle. Then they take the next one. They have never been 
observed to leave their web and go to another tw^. The larva in 
its case is shown on Plate VIII, c, and an empty case at d, of the 
same Plate. 

The Adult. 

In order to bring together in one publication the descriptions etf 
all stages of thisjnsect, the original descriptions of the adults as 
published by Rohwer, in the Proceedings of the U. S. National 
Museum, Vol. 57, p^e 209, 1920, are given below. 

Ilycorsia tappet Rohwer. 

"Of the North Atneticau epecies, this new epecies is probably most 
closely allied to mactdiventri* (Norton), but the male difFera in a number 
of ways from the description nven for that species, and the description 
of the female given bv MacGimvray does not aeree lu all details with the 
female of the species aescribed here. In MacGiUivray'a key to the species 
of ItycoTiia of Connecticut (Bull. 22, Conn. Geol. and Nat. Hist. Survey, 
p. 33) this species runs to couplet 6, but diflera from both luUomacvlata 
(Oresson) and alhomaculata (Cresson) in the black cypeus and other minor 
characters. Of the European species it seems to be more closely allied to 
alellata, but differs from the deecriptions of that species in the color of both 
adult and larva." 

"Female. — Length 13 mm. Anterior margin of the clypeus truncate; 
medianly the clypeus is strongly raised by the extension of the antenna! 
carina: its surface is shining, impuncate; median fovea deep, elongate; 
area above the frontal crest with rather close, small punctures; median 
ocellus in a diamond-shwed depression; posterior ocellus bordered laterad 
and caudad by a deep furrow; posterior orbits and vertex shining, with 
large widely separated punctures, frontal crest obsolete; antennae 31- 
jointed, the third joint slightly longer than the fourth and fifth combined; 
prescutum shining, practically impnnctate; scutum shining, with a median 
area of close, large punctures; soutellum shining, practically impunotate; 
mesepistemum subopaque, with sparse, rather large, setigerous punctures. 
Black; spot on the mandibles at base, spot on the superior orbits, two spots 
on the vortex, spot on the occiput behind the eye, and with a line-like 
projection toward the supraorbital spot, the posterior marein of the pro- 
notum, tegulae, two spots near the posterior margin of the prescutum, 
two spots along the notanii on the scutum, two large spots on the scutum 
posteriorly, a small spot on the lower posterior orbits, an elongate spot on 
the mesepistemum doraally, circular spot on the aides of the pronotum, 
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moBt of the metepiaternum, dorsal and ventral margiiis of tergiteB, the 
apical margin of the stemites 3, 4, 5, and 6, yellowish-white; legs black; 
tne tibiae and basal joints of the anterior tarsi rufous; wings hyaline 
basally, fuliginous beyond the basal margin of the stigma; venation dark 
brown. 

"Paratype females show that this species may vary as follows; the spot 
on the metepistemum may be greatly reduced; the hne projectiuK toward 
the supraorbital spot may be complete or entirely absent; the yellow spot 
on the lower margin of the posterior orbits is usually wanting." 

"Male. — Length 8.5 mm. In puncturation and characters of the head, 
the male ^rees with the above description of the female, except the 
declivous face is a little more sharply defined on the frontal crest, however, 
the frontal crest is rounded and not margined; antennae 31-jointed; the 
third joint slightly longer than the fourth and fifth; hypopy^djum broadly 
rounded apically. Black and yellow; antennae yellowish-ferruginouB, 
apical half brownish; scape above black; head black; mandibles except 
apices, clypeus except two points medianly, lateral supraclypeal area, area 
between the antennae and extending caudad in two Unes to the level of 
the anterior ocellus, the lateral orbits near the top of the eye where they 
narrow and extend almost to the middle of the occiput, supraorbital spot, 
connected with the hne extending posteriorly to meet the line of the 
occiput, two spots on the vertex, yellow; thorax black, the posterior dorsal 
margins of the pronotum, tegulae, moat of the prescutum, two spots on the 
scutum anteriorly, spots on the scutum posteriorly, the acutellum, most of 
the metepiaternum, sternum, metepimerun, and epistemum, yellow; 
sternites, and tereites ventraliy, and the lateral margin of the tergitea 
doraally yellow; the rest of the tergites black; legs y^Dow with the Base 
of the coxae posteriorly, line of the femora and trochanters piMteriorly 
black; wings hyaUne; venation dark brown; costa and also margin of the 
stigma yellowish." 

"TVpe Locality. — New Haven, Connecticut. Described from eight 
females and two males collected by M. P. Zappe for whom the species is 
named. The type female was collected as a larva August 2, 1916, on 
Austrian pine and emerged June 7, 1917. It is recorded under No. 670 
Connecticut AgrioultuTal Experiment Station. The type male and the 
paratype male were coUected as larvae on August 2, 1916, on white pine, 
and emerged June 26, 1917, and are recorded under No. 669 Connecticut 
Agricultural Experiment Station. The other females were collected in 
June and July, 1915." 

"TVpe, Allotype, and four female Paratypes. — Cat. No, 21605, U. S. 

"Three female paratypes and the male paratype returned to the Conn- 
ecticut Agricultural Experiment Station," 



TESTS OF SOAP SPRAYS TO KILL THE 
PINK AND GREEN POTATO APHID. 

MacTosiphum solanifolii Ashmead, 

By M. p. Zappe. 

During the summer of 1920 (there was a local outbreak around 
New Haven of the pink and green potato aphid which has done 
considerable damage durii^ the last three or four years. At 
Woodmont there was a rather heavy infestation in two lai^ fields 
of about sixty acres of potatoes. The owner came to the Station for 
advice. He did not wish to spray unless it was absolutely neces- 



vGoo»^lc 



BPRATINO TO- KILL POTATO APHID. 183 

sary. In one of the fields there were large numbers of parasites 
and parasitized aphids present, also many lady-beetles and their 
larvae. A fui^ous disease was also present and had killed quite a 
large number of the aphids, consequently it did not seem worth 
while to spray the potatoes in this field. In the other field, how- 
ever, the infestation on the Green Moimtain variety was rather 
heavy, and though parasites were also present, they were not nearly 
as abimdant as in the first field. 

It was decided to spray the second field and keep a close watch 
on the other. The usual spray of nicotine solution and soap was 
recommended, but on account of the scarcity of labor the owner 
wished to avoid the task o f dissolving the soap. But if he did have 
to dissolve soap, he felt that he might better use a little more soap 
in the spray and omit the nicotine solution (which had advanced 
in price from $10.75 to $13.75 per ten pound package). 

Soft soaps were suggested and a cheap kind of soft soap was pro- 
cured at one and one-half cents a pound and tried on a small scale. 
A chemical analysis showed the soap to be 93 per cent, water with 
a ver^ large excess of free alkali. There was so much free alkali 
that it would bum one's hands. This soap proved to be of little 
value for killing aphids even when used as strong as one part soap 
to two parts wat«r. 

Another soft soap which was intended for washing automobiles 
was tried with much better results. This soap was a better grade 
of soap than that just mentioned. It was made with a linseed oil 
base and contained only 56.2 per cent, of water. This soap cost 
twenty-five cents a pound wholesale in twenty-five pound pails. 
When used at the rate of one-half ounce to one gallon of water, this 
soap was 100 per cent, effective in killing the aphids on dipped 
potato plants. Part of the second field of potatoes was sprayed 
with thjs soap with very good results. The sprayer was of the 
four-row type with three nozzles to each row. The lower nozzles 
could be turned up at any angle desired so that the underside of 
the leaves could be easily sprayed. See Plate VI, b. 

Still another brand of automobile soft soap was tried. This was 
claimed by the dealer to be just the same as the soap described 
above, but the price was much higher {thirty-eight cents a pound 
in five pound p^ils) and it was not nearly so effective in killing 
aphids. To get the same result, over twice as much soap had to 
be used. 
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THE EUROPEAN RED MITE, A NEW ORCHARD PEST IN 

CONNECTICUT. 

Paratetranychus pilosus Can. and Fanz. 

Order Acarina Family Tetranychidae 

By Philip Garman. 

A number of Connecticut orchardiste observed with no little 
concern during the past seaeon, the damage caused by the European 
red mite. Most of them had little success with the ordinary 
insect control measures which consisted for the moat part "of lime- 
sulphur, nicotine and lead arsenate preparations applied in accord- 
ance with the usual spray calendar recommendations. In conse- 
quence, it is important to state what is known of the habits and 
control of the mite under local conditions as well as to indicate 
what measures have been successful for similar troubles in other 
localities. Considering the fact that the pest is often mistaken for 
others less injurious, it is also important to describe its structure 
and indicate characters for its recognition. These facts together 
with a history of the pest in Connecticut will form the present 
statement regarding the European red mite. 

D18COVEKT IN Connecticut. 

About July 2, 1920, Doctor Britton, State Entomologist, visited 
the orchard of Mr, Frank N. Piatt, of Milford. He noted there a 
tree which had brown leaves, and thou^t from appearances, 
that the red spider {Tetranyckus himaculalus Harvey) was respon- 
sible. Examination of leaves brought by him to the laboratory 
showed them to be infested with the European red mite, a species 
not hitherto reported from Connecticut. Examination of materia! 
brought from Milford earlier in the season by Mr. Zappe led to the 
suspicion that there was something different in hand, but the pest 
was identified from material obtained later. Referring then to the 
Experiment Station collection of unidentified mites, a single slide 
was found which contained the same species. This was collected 
by Mr. Zappe at Clintonville, in the town of North Haven, 
April 17, 1917. E^s were also received in the fall of 1919 on a small 
peach tw^. These were allowed to hatch and a comparison of 
the larvae with thtffie obtained later showed that they are the same. 

DjSTBIBimON. 

The above observations indicate that the European red mite 
has been in Connecticut at least three years. During the last year 
it has been found in Greenwich, Danbury, Milford, Branford, 
Walhngford, Middletown and Meriden. It is reported from 
Canada (Ontario), Pennsylvania, and is thought to occur in New 
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Jersey. Probably it has a much wider 'distribution and has in 
many cases be^i mistaken for the red spider ( Tetranychus bima- 
ctdatus Harvey) or the clover mite (BryMa pratensis Garman). 

Dbbcription. 

Adult mitea are dark velvety red in color, the young somewhat brighter. 
The eggs are dull red. 

The ep5 is slightly flattened above, is radially irooved and has a short 
stalk ansmg from the center, the stalk being alightl;)' longer than the 
vertical diameter of the egg. It measures .15 mm. in diameter when 
fresh. See figure 6, 2, and ^i appearance of eggs on twig, Plate IX, b. 

The larval and nymphal stages are similar to the adult female in general 
appearance; but are smaller in size and the larva has only three pairs of 
legs instead of four. 




Figure 6. Structures of European red mite Paratetranychus piloaus 
Can. and Panz. and common red spider Tetranychui bimacvlattia Harvey. 

1, PoTatelTanychTts pilos-ua, seta of dorsum' 848 times enlarged; 2, egg, 
14 times enlarged; 3, collar trachea and mandibular plate, 714 times 
enlarged; 4, tarsus of first pair of legs of female, 921 times enlarged; 5, 
penis, 14D0 times enlarged. 

6, Tetranychus bimaculatve, seta of dorsum, 846 times enlarged; 7, 
egg, 14 times enlarged; 8, collar trachea and mandibular plate, 714 times 
enlarged; 9, tarsus of first pair of legs of female, 921 times enlarged; 10, 
penis, 1400 times enlarged. 

The adult female is about .31 mm. in leng*.h. There are 26 setose 
dorsal bristles arising from small tubercles (see figure 6, 1) which when 
viewed with a lens of small magnifying power appear as white dots. The 
tarsi, or last segment of the legs, is provided with a single claw, widest 
at the mid point and with apparently five (there are probably six) appen- 
diculate spurs projecting at right angles (see figure 6, 4). There are 
also four tenent hairs with hooked tips arisiuK from the base of the claw 
and exceeding it considerably in length. The mandibular plate (see 
figure 6, 3) is similar to that of most other red spiders, but the collar 
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n additional o__. „ „ , .„, 

last haa five setae (two apical, two basal on the dorsum, and one later^) 
and a ciavate hair between the two doreal pairs. 

The male is much smaller in size and the tip of the abdomen ia more 
pointed than in the female. The male genitaUa of the different species of 
red spiders are characteristic of each. 

Probably the moat closely related' representative of the red spider family 
is the West coast mite, known as the citrus red spider [Paratetranychua 
citri McGregor"). This mite does similar damage to fruit trees in Oregon 
and differs from the European red mite only in minute characters of the 
male genitaUa, and the mandibular plate. The egg, however, seems to 
have a longer central stalk and the guy fibrils reported on the citrus mite 
egff have not been seen in the egg of the European red mite. 

There are abundant differences, however, between the European red 
mite and the ordinary red spider ( Tetranychus bimacjdaius Harvey). The 
dorsal hairs are smaller (see figure 6, 1 and 6), the collar tracheae are 
different (see figure 6, 3 and 8) and the tarsi lack the large claw (see 
figure 6, 0). The male genitalia are also different (see figure 6, 3 and 10.) 

The only other mite which seems to be confused in the minds 
of some is the clover mite (Bryobia praUnsis Garraan) which, how- 
ever, bears little resemblance. The clover mite has a much 
wrinkled skin, is usually purplish or brown in color, and bears 
around the margin of the body a number of small flat movable 
plates. There are also two claws on each tarsus instead of one and 
the front pair of legs b much longer than any of the others. The 
^gs are larger/measuring .20 mm. in diameter, and lack the radial 
grooves and central stalk. 

Habits and Life History. 

The European red mite passes the winter in the egg stage. Large 
numbers are laid in the fall on twigs from the size of a \md pencil 
to three-fourths of an inch in diameter. They are frequently 
found several layers deep about bud scars or in crevices in the 
bark. Apples are also selected for e^ laying, the e^s being 
frequently placed in the calyx cavity as shown on Plate IX, b. Here 
they are protected from being rubbed off in handling and are 
doubtless carried from place to place in the shipment of fruit. 
Under favorable conditions they may hatch, and regain & host, 
thus starting a new colony. 

Emei^nce takes place early in the spring though the exact 
time cannot be stated for this locality. In Sweden the eggs of the 
same mite hatch about the first of May and young mites were 
observed in 1920 about this time in Connecticut. From then on 
they develop rapidly if conditions are suitable, and several genera- 
tions probably develop before the winter eggs are. laid. ^ 1920, 
they became much reduced in numbers on the leaves about the 

• — mytilaepidw Riley, 
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first of August, and very few could be found, although numerous 
cast skins were present on the leaves. The greatest development 
therefore took place between May and August {in 1920) and it is 
probable that most damage was done in June. The different stages 
consist of a larva, three nymphal, and the adult stage. E^, 
larvae, nymphs and adults may be found on the leaves at the same 
time so that there appears to be no definite brood Umite. 

The European red nute spins little or no web. Larvae spin 
more than adults, but they never produce as much web as the 
common red spider. 

Observations IN Vajiious Orchards. 

The first extensive leaf injury was seen in Plant Brothers' 
Orchard, Branford, Connecticut. Here a large block of Baldwin 
was affected, the leaves having .turned brown and the injury 
being visible as far off as the orchard could be seen. A block of 
Greening in the same orchard appeared to be untouched, but 
examination of the leaves showed that there were a good many 
mites present. Doubtless there is some difference in the vitality 
of the two varieties, the Greening being better able to withstand 
injury. In this and other orchatSs injury from mites was seen on 
Baldwin, Ben Davis, Mcintosh, and Hurlburt, but in nearly 
every case the Baldwin showed the effects of infestation more 
than other varieties. 

Infested trees lose some of their foU^e and the size of the fruit 
is affected. Examination of Baldwin fruit in the Plant Brothers' 
orchard, selected from injured and uninjured trees of approximately 
the same age and size, showed a marked reduction in the size of 
apples from the injured trees. One Baldwin tree observed in the 
orchard of Mr. Frank Piatt, near Milford, had almost no market- 
able apples. (See Plate IX, a.) 

An effort was made to determine what sprays were used in 
orchards showing the worst injury. The Plants' orchard proved 
to be the most instructive, and showed that attention must be 
given to early sprays, especially the delayed dormant application. 
This spray apparently should not be diluted more than 1 to 9 in 
the case of lime-sulphur, and should be apphed with great care to 
cover as much of the tree as possible. 

Recommendations of Other Investigators. 
Sulphur in some form is usually recommended for control of red 
spiders. Sulphur dust is said to require an average temperature 
of 75° F., (7, page 523",) in the shade, to be effective, but just how 
it kills is not well understood. It is thought that it vaporizes at 
this temperature and that the fumes do the work; and it appar- 
ently acts only at short range. 

'See literature at the end of the article. 
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lime-sulphur solution is more frequently recommended, the 
dilute strength (1-50) being necessary for summer use. It is said 
to kill by contact, but it is slow in doing its work, and acta over a 
considerable period of time. The self-boiled mixture is recom- 
mended by some (4, page 34), and the addition of flour-paste to 
dilute lime-sulphur by others (6). Kerosene emulsion (8, page 208) 
and Scalecide are also encountered in recommendations for red 
spider control. 

In Oregon (2, page 87), one of the most effective controls 
appears to be f^orded by a combination of nicotine sulphate and 
lime-sulphur or scalecide. It is thoi^t that the ^gs are not 
killed by winter strength lime-sulphur, but observations on the 
citrus mite indicate that the continued action finally kills a large 
■ per cent, of the mites, after hatching. 
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1 II 




Results op Field Tests in the Plant Bbothbrs' 


Orchabd 




Branford, 


Conn. 




Treatment. 


Killed. 


AUve. PerCeni 
killed. 


L No. oT trees 
u«d. 



Soap 4 Ib3.-50 gals 125 139 47 24 

Soap 2 lbs. and 40% 

Nicotine Sulphate 1 pint- 
SOgalB 69 75 48 24 

Check 66 119 36 24 

Dust 

90% Sulphur No difFerence could be seen 

10% Arsenate of lead between check and treated 
3% Nicotine sulphate blocks. 35 

All treatments in Table II were made July 28, 1920. 

Welcome borax soap was used, and Black Leaf 40. Dusting was 
done about noon. The counts were made by selecting twigs at 
random from trees in the center of the block and examining with a 
binocular. The examination was made August 5, and also severtil 
weeks later. No counts were made at the later date. 
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THE APPLE AND THORN SKELETONIZER IN 
CONNECTICUT. 

Hemerofhila ■pariana Clerck, 

This 13 an European species which has recently become estab- 
lished in this country. It first appeared in Westchester County, 
N. Y., and its presence in the United States was mentioned by 
Doctor E. P. Felt in a Scientific Note in the Journal of Economic 
Entomology, Vol. 10, page 502, Augiist 1917. Later a full illus- 
trated account giving habits, descriptions, partial life history and 
bibliography appeared in the Thirty-third Report of the New 
York State Entomologist for the year 1917, and it is from this 
publication that the chief facts were gleaned for use in the present 



Fairfield Coimty, Connecticyt, because he had observed it very 
near the Connecticut border in Westchester County, N. Y., but 
the first report of its occurrence within the state was made over 



the telephone in the autumn of 1920 by Mr. F. A. Bartlett of 
Stamford, who stated that the insect was quite abundant in the 
vicinity of Belle Haven, Greenwich. At my request he gathered 
some material and sent for examination, 't^ais reached the labor- 
. atory November 13. From Doctor Felt's published descriptions, 
we were able to identify it as Hemeropkila pariana Clerck. On 
November 18, Messrs. Walden and Zappe of this department 
visited the locaUty and gathered more material from which an 
adult moth emerged on December 7. According to Mr. Bartlett, 
the insect occurs in the towns of both Greenwich and Stamford. 
Belle Haven is situated in the southwestern part of Greenwich 
adjacent to the town of Rye, N. Y. 

Natube of Injuby. 
The caterpillars feed upon the upper surface of the leaves some- 
times entirely skeletoniziag them, but often leaving a portion un- 
touched at each mai^in at the base of the blade. Each larva spins 
a light web over the center of the leaf, curling the leaf upward and 
drawing together the margins especially toward the tip. The 
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extent of mjury varies from only slight feeding to entire akeleton- 
ization and is shown on Plate X, a. 

The leaves are not webbed together like the nests of the fall 
web-wonn. In the worst infested sections of Westchester County, 
N. Y., some of the unsprayed orchards are completely defoliated. 



Distribution. 

According to Doctor Felt, this insect has been recorded from 
England, pS^ance, Gennany, the Balkan Peninsula, Bithynia and 
western Asia including Turkestan. 

In America it is known to occur only in Westchester and Rock- 
land Counties in the State of New Yorkj and in Greenwich and 
Stamford, Fairfield County, in Connecticut It ia not known how 
long the insect has been established in the United States or how 
it was introduced here, but the probabilities are against rapid 
dissemination, though its range in Europe and Asia indicates that 
the insect may be able to maintain itself over a greater portion of 
the United States and southern Canada, 



Life History. 
The life history has not been completely worked out in this 
country, but the data collected by several entomologists in Europe 
indicate that there are at least two and probably three generations 
each year. It is thought that the insect passes the winter in both 
the adult and pupa stages, the former in any shelter, and the latter 
in the cocoon on the leaf. Doctor Felt reports much variation in 
the development of the insect at Irvington, N. Y., as very small 
and full-grown larvae were both found together in September and 
early October, 'Probably the larval or feeding stage lasts from 
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four to six weeks. As mjured leaves seem to be rather uniformly 
distributed over the tree and throughout the orchard, it is sug- 
gested by Doctor Felt that the moths may deposit a few eggs near 
the base of each leaf. Particularly when abundant, the moths 
seem to oviposit on nearly every leaf. 

In Europe the adults are found on the flowers of the Compositae, 
especially goldenrod. 

Though the insect shows a preference for apple, the list of food 
plants in Europe includes also pear, hawthorn or thorn, mountain 
ash, birch and possibly willow. Several Hymenopterous parasites 
have been reported by European writers and one, Dioctes (Miteratus 
Cresson, has been reared in New York State. 

Dbbcription. 

Larrk: — Length nearly one-halt inch when tull-grown, greenieh-yellow 
in color with black, tubercular spots varying greatl;^ in size and bearing 
hairs. Head amber, with irregular dark-brown line_at the lateral dors^ 
angle adjoining the first thoracic segment. Antennae yellowieh brown, 
Impale yellow. 

Pnpi :— Length, about one-fourth of an inch, rather stout, dark bronzy 
yellow, head dark-brown. The white silken cocoon is about five-eighths of 
an inch long and one-fourth of an inch broad^ fastened to the upper sur- 
face of the leaf, frequently along the mid-nb. The pupa can be seen 
faintly, and before the moth emerges, wrigdes partly out from the cocoon, 
the pupal shell often projectile from it. (See Plate X, b.) 



Adnlt: — Wing-spread of slightly less than half an inch, gra^sh-brown 
to dark brown usually with purpfish tinge, fore-wing marked with a rather 
broad broken angulate dark band near oasal third, and another lees dis- 
tinct but more regular dark band crossing the wing near the distal fifth. 
Area between these bands is grayish but variable in color, and usually 
marked by one or more dark spots near the costal margin. The head, 
thorax and abdomen are covered with dark brown scales shading into or 
mottled with yellowish-brown or purplish-brown and quite variable. 
Rear wings dark fuscous. Both wings margined with purpled fringe. 
Under side hghter with two whitish spots on costal margin of fore-wings. 

Illustrations of the larva, cocoon, adult moth and the injured leaves are 
shown in figures 7-10 and on Plate X, a. and b. 

Control Measubeb. 

As the larvae feed upon the upper surface of the leaf, timely and 

thorough appUcations of lead arsenate will probably readily con- 
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trol this pest. Itmay be necessary to spray rather late in summer 
in order to check the late brood. It is reasonably certain that 
such measures will forestall injury in orchards, where the owners 
make a practice of spraodng, but there are so many neglected trees 
throughout Connecticut that there is great danger that the insect 
will subsist upon them and gradually become distributed all over 
the state. If all trees m and around the infested r^on could be 
sprayed in this manner, it would be an effective check on the spread 
of this insect. 

LirBRATDBS. 

Felt, E. P. Journal of Economic Entomology Vol. 10, page 502, 1917. 
Cornell Extenaion Bulletin, No. 27, 1918. 
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THE SINUATE PEAR BORER. 

Agrilus sinuaius Olivier. 

This European beetle causes serious injury to pear trees in France 
and Germany, and was first discovered in this country in New 
Jersey in 1894. Apparently it was introduced in nursery stock. 
It seems to have spread rather slowly and in 1915 Doctor Felt" 
reported that the insect was known to occur in several locahties in 
New York State. The first indication of its occurrence in Connect- 
icut was on May 29, 1917, when we received from Mr. G. S. Brown, 
Norwalk, a piece of bark from a pear tree which seemed to show the 
work of this insect, and a note to that effect was printed in the 
Station Report (1917, page 361). On a visit to Stamford on June 
24, 1920, the writer examined a small pear orchard on Strawberry 
Hill, where many of the trees were attacked, injured, and some'of 
them seriously deformed by this insect. According to Mr. F. A. 
Bartlett of Stamford, considerable injury hfis been noticed by him 
in the pear orchards in Stamford and Greenwich. 

Mr. H. B. Weisst in 1914, reported the insect as being present in 
Essex, Union, Middlesex and Bergen Counties in New Jersey, and 
states: "While it is true that it is not abundant every year, it is 
customary to run across its work in the northern part of the state. 
In spite of the fact that it b no longer destructive, it is evidently 
holding its own in a small way and spreading somewhat." 

All varieties of pear are infested. The Bartlett seems to be 
preferred, and the Keiffer, though attacked, is not seriously 
injured. 

Characteh op Injdry. 

The larva, which is one of the flat-headed borers, makes a long 
V and winding burrow under the bark chiefly in the sapwood. 
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These burrows are rather conspicuous, especially in young trees 
having a smooth bark. The nearly-grown larvae make burrows 
which are much larger than those made by the first-season larvae 
and consequently they are more conspicuous. ■ Trees of all ages are 
attacked and injured. Small trees are sometimes girdled and 
killed by intersecting burjows, and large trees are weakened and 
sickly often losing branch after branch, and finally die. Many 
instances were noticed where the galleries had killed the bark on 
one side of a branch while the other side appeared healthy. 

Life Hibtokt and Habits. 

The adult beetles appear late in May and during June, and 
deposit their eggs in the crevices of the bark. These eggs hatch in 
early July and the grubs begin their sinuous tunnels which are 
very narrow at first but gradually increase in diameter as the grubs 
grow. On the approach of winter, the grub stops feeding and 
rests in its burrow until spring, then continues its work. The 
second summer the grubs are much larger and of course the burrow 
corresponds in size. The zigz^ or sinuous course which is down- 
ward b very pronounced. The bark over the burrows is somewhat 
depressed, blackened and often cracked, so that an infested tree 
can usually be recognized at a glance. Smith* states that in no 
case has he ever seen a complete girdling by a single larva, but 
where two or more larvae happen to work in the same branch, 
their galleries often meet and if a small branch or a small tree, it 
may result in a complete girdling and that part above the injury 
dice. This is more apt to happen the second season than the first. 
In September of the second season the larva eats its way into the 
wood about one-fourth of an inch ajid makes a ceU or enlarged 
burrow lengthwise the stem. At the opposite end of this cell the 
grub cats its way to the bark and plugs both ends of its cell with 
sawdust. In this chamber it passes the winter, gradually con- 
tracting in length, and pupating in the cell the following April. 
The location of this pu[^ cell is visible in young trees or in the 
smaller branches of large trees, as the bark is somewhat sunken and 
blackened, the blackening extending into the wood and probably 
being due to a fungus. The beetle then emerges through a semi- 
circular hole in the bark. 

According to Doctor Feltf the studies of Doctor H. Glasgow 
of the New York A^cultural Experiment Station at Geneva, N, Y. 
show that the beetles feed readily upon the foliage. This habit 
may make it possible to control the pest by the use of arsenical 
sprays applied late in May or just before the beetles emerge. The 
adults are found flying about on sunny days or resting upon the 
, bark of the trunk or branches. 
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DbBCRIITION'. 

Lura : — Length, about one and oup-half inches when full-grown ; very flat, 
white orfyellowish, head small and brown, with prominent mandibles. 
The first thoranic segment ia much enlarged about twice as broad as the 
abdominal segments and having somewhat the appearance of a large head, 
but flattened Uke the other Beginents; first five abdominal segments have 
parallel sides, but second and third thoracic and last three abdominal 
segments have rounded or angular sides which are not parallel. 
'-* Adult: — Length, about one-third of an inch, breadth about one-fifth of 
its length, slender like the other Buprestid beetles belonging to the genus 
AgrHua. In color it is bronzy brown, shining, but with the surface gran- 
ulated and punctured. 

Both larva and adult have the appearance shown in figure 11. 



Figure 11. Sinuate pear borer, a, adult beetle; b, larva; c, anal fork 
of larva; d, pupal cell in solid wood — all enlarged. (After Smith, Report 
New Jersey Agricultural Experiment Station for 1894.) 

Control Meascres. 

All trees infested to such an extent that their value has been 
destroyed should be cut and burned. The worst infested bnaiches 
or portions of a tree may also be pruned off and burned. In certain 
cases the pupal chamber as indicated by the eunken and discolored 
area may be cut open and the insect destroyed with the knife. , 

If the folit^e be kept covered with arsenate of lead during the 
latter half of May and June, no doubt many of the adults will be 
killed in feeding upon the leaves. 

Possibly washes of lime-sulphur and arsenate of lead applied 
to the bark before the beetles emerge may repel them so that they 
will seek other trees on which to oviposit, but this caimot be ascer- 
tained except by a long series of careful experiments. 

The trees should be well fertilized and kept in a vigorous and 
growing condition, as they will not be so soon overcome by the 
attacks of this insect. 
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THE EUROPEAN CORN BORER. 
Pyrausta nvbUalis Hubner. 

An account of this insect will be found in the Reports of this 
Station for 1918, page 316, and for 1919, page 170. Since the 
latter Report was published the infested areas have been extended 
hy the discovery of new towns found infested in Massachusetts, 
New Hampshire and in New York. 

Besides this additional territory in the United States, two new 
infested centers have been discovWed in the Dominion of Canada, 
in Welland County, Ontario, and also in Elgin, Middl^ex County, 
and a part of Oxford County in western Ontario. 

Scooting in 1920. 

Early in 1920, we received from the Bureau of Entomology at 
Washington the record of shipments of broom com imported from 
Austria a few years £^o, and consigned to two broom factories in 
Connecticut, one at Thompsonville in the town of Enfield, and the 
other at New Hartford. On April 26, Messrs. Zappe and Walden 
visited New Hartford and examined the cornstalks and stubble in 
eight fields around the factory. On April 29 they visited Thomp- 
scnviUe and inspected ten cornfields in the vicinity of the factory. 
No traces of the European com borer were found in either case. 

Members of the department staff have during the year exam- 
ined many com fields in different parte of the state, and have 
investigated many complaints and reports regarding borers in com. 
As a mie these reports apply to the stalk borer Papaipema nitela 
Guen., or to the com ear worm Heliothis obsokta Fabr. {See 
Report for 1919, pages 180 and 188 respectively) both of which 
were quite abundant in 1920 as well as in 1919. 

So far the European com borer hsis not been found in Connecti- 
cut, and none of the appropriation of 810,000.00 made by the 
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General Assembly for the supimssion of this insect should it occur 
here, has been expended. 

State Quarantine. 
The Federal Horticultural Board established Quarantine No 43, 
against the European com borer, under date of March 15, 1920. 
In the Report of this Station for 1918, page 323, was published the 
text of the first quarantine order issued by Connecticut under 
authority granted by Section 2106 of the General Statutes, the 
quarantine bearing the date of September 20, 1918. As this order 
' applied only to shipments of com from the infested section of 
eastern Massachusetts, and as portions of New Hampshire, 
New York and Pennsylvania had been found infested after the 
establishment of the quarantine, a revised order was issued as 
Quarantine Order No. 3, effective June 1, 1920, prohibiting ship- 
ments of plants liable to be infested from all known infested areas 
in the United States, as follows: — 

State of Connecticut 

Office of 

AamcuLTUBAi, Experiwent Station 

New Haten, Conn. 

Quarantine Order No. 3. 

Effective June 1, 1920. 



Whereas a very destructive insect, known as the European Com Borer 
Pyrauita nuhilalii Hubner, ejtlBts in certain portions of the States of 
MaesachuBettB, New Hamjjshire, New York and Pennsylvania, and 



I Hubner, eTrists in certain portions of the States of 

, -few Hami>shire, New York and Pennsylvania, and 

threatens the com growing industry of the country; and whereas there 



area;- 

Therefore, pursuant to the pTovisions of Section 2106 of the General 
Statutes, it is hereby ordered that no com on the ear, stover, or other 
parts of the corn plant, broom corn, including all the parts of the stalk, 
celery, green beans in the pod, beets with tops, spinach, rhubarb, oat 
and rye straw as such or when used in packing, cut fiovers or entire 
plants of chrysanthemum, aster, cosmos, zinnia, hollyhock, and cut 
flowers or entire plants of gladiolus, and dahlia, except the bulbs thereof, 
without atema, shall enter Connecticut from the infested areas men- 
tioned below, unless each shipment, car, box, bale, or package bear a 
valid certificate issued by an authorized Federal inspector, stating that 
the contents thereof have been examined and found free from infestation 
by the European Com Borer. These restrictions do not apply to dry 
shelled kernels or cooked and preserved products, or products grown in 
non-infested territory passing through infested areas in transit. 

Infested Abe as. 
Massachusetts: Barnstable, Bourne, Brewster, Dennis, Eastham, 
Falmouth, . Harwich, Orleans, Frovincetown, Sandwich, Truro, Wellfleet, 
Yarmouth, in Barnstable County; Amesbury, Andover, Beverly, Box- 
ford, Danvets, Essex, Georgetown, Gloucester, Groveland, Hamilton, 
Haverhill, Ipswich, Lawrence, Lynn, Lynnfield, Manchester, Marble- 
head, Merrimac, Methuen, Middleton, Nahant, Newbury, NewburypMt, 
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North Andover, Peabody, Rookport, Rowley, Salem, Salisbury, Saugus, 
Swampecott, Topsfield, Wenham aad West Newbury in Essex County; 
Arlisgton, Bedford, Belmont, Billerica, Burlington, Cambridge, Carliale, 
Chelmsford, Concord, Dracui, Everett, Framingham, Lexington, Lin- 
coln, Lowel), Maiden, Medford, Melrose, Natiok, New-ton, North Read- 
ing, Reading, Somerville, Stoneham, Sudbury, Tewksbury, Tynpaboro, 
WaJtefield, Waltham, Watertown, Way land, Weston, Wilmington, 
Winchester and Woburn in Middlesex County; Avon, Braintree, Brook- 
tine, Cohasset, Holbrook, Milton, Quincy, Randolph, Wellesley and 
Weymouth in Norfolk County; Abmgton, Brockton, Dnxbury, Hanover> 
Hanson, Hingham, Hull, Kingston, Marshfield, Middleboro, Norwell, 
Plymouth, Pembroke, Rockland and Scituate in Plymouth County; 
Boston, Chelsea, Revere and Winthrop in Suffolk County. 

New Hampshire: Kingston, Plaistow and Seabrook m Rockingham 
Covinty. 

New York (Eastern); Albany, Cohoes, Colonic and Guilderland, in 
Albany County; Johnstown and Perth in Fulton County; Amsterdam, 
Florida and Mohawk, in Montgomery County; Brunswick, North Green- 
bush and Troy, in Rensellaer Counh'; Ballston, Charlton, Clifton Park, 
Galway, Malts, Milton, Saratoga Springs and Stillwater in Saratoga 
County; Glenville, Niskayuna, Princetown, Rotterdam and Schenectady, 
in Schenectady Coun^; Esperance in Schoharie County. New YoA 
(Western): Dayton, Penysburg and Persia, in Cattaraugus County; 
Hanover, Pomfret, DunkirK and Sheridan, in Chautauqua County; Brant, 
Collins, Cheektowaga, Eden, Evans, Hamburg and North Collins in 
Erie County. 

Pennsylvania: North Girard in Erie County. 

The regulations of this quarantine order are subject to modification to 
include additional territory, if such is found infested and in general wilt be 
interpreted as conforming to, rather than as being at variance with the 
regulations of the Federal Horticultural Board. 

Quarantine order No. 1 relating to this insect, and issued September 20, 
1918 is hereby revoked. 

This order shall take effect June 1, 1920. 
Approved. 
M. H. BoLCOMB, E. H. Jbkkins, 

Governor. Director Connecticut A^cultural 

Experiment Station. 

Since issuing this Quarantine Order, No, 3, the following new 
towns have been found infested with the European com borer :^ — 

Massachusetts: East Bridgewater, Wareham, Whitman, Lakeville and 
West Bridgewater in Plymouth County; Canton, Dedham, Needham 
and Medfield in Norfolk County; Itlaynard, Westford, and Sher- 
bom in Middlesex County; New Bedforo in Bristol County. . 

New Hampshire: Hampton, North Hampton, Portsmouth and Rye in 
Rockingham County. 

New York; Mayfield and Broadalbin in Fulton County; Glen and 
Charlestown in Montgomery County; Knox in Albany County; 
East Greenbush, Poestenkill and Schagllticoke in Rensselaer County: 
Duanesbury in Schenectady County; Middleburg, Schoharie ana 
Wright in Schoharie County; Amherst, East Hamburg, West Seneca 
and Tonawanda in Erie County; Arkwright, Portland, ViUenova, 
and Westfleld in Chautauqua County. 

The Federal Horticultural Board has issued four amendments 
to Quarantine No. 43, to cover these additional infested towns, the 
fourth bearing the date of October 23, 1920. 
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THE PEAR AND CHERRY SLUG. 

Cdiroa cerasi Liim. 

The presence of brown slimy slugs or snail-like larvae is often 
noticed, feeding upon the upper surface of the leaves of pear jMid 
cheny. The green tissue may be eaten in patches or over the 
entire leaf, only the skeleton and lower epidermis remaining. Not 
infrequently small trees in nurseries and newly-set orchards are 
completely defoliated. 

The author of this mischief is a small sawfly known as the pear 
or cherry slug, Caliroa cerasi Linn., sometimes Usted as Ertocarnr 
■poides liTTiacina Retzius. It is an European species which feeds 



Figure 12. Pear and cherry slug, a, adult sawfly, female; h, larva 
with slime removed; c, larva in noTmal Etate; d, leaves and larvae, natural 
size; a, h, c, much enlarged. (After Marlatt, Circulcir 26, Division of 
Entomology, U. 8. Department of Agriculture,) 

upon a lai^ number of different plants in Europe. It has been 
known in this country for more than two centuries but here attacks 
chiefly pear and cherry. 

In Connecticut there are two generations each year, the e^ for 
the first being laid about the middle of May. The eggs are laid in 
the leaf from the under side, and by means of the ovipositor a cut 
is made between the lower epidermis and the upper epidermis, 
and also through the latter around the place where the ^g is 
deposited. These cut places may be seen from the upper side and 
appear like small blisters. In each blister an egg is laid. The 
eggs hatch in about two weeks, and the young larva which is at 
first white, escapes through a crescent-shaped cut to the upper 
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surface and Boon becomes covered with a brownish slime or coatii^ 
which it carries until the last moultii^ sti^e, (See ^ure 13.) 

The larva is much enlai^d in the thoracic portion from which 
the abdomen tapers toward the tail giving it somewhat the appear- 
ance of a "bull-head" or tadpole. These brown slimy creatures are 
much wrinkled transversely, and present a very disgusting appear- 
ance. They pass through five stf^es: at the last moult, the brown 
slimy covering disappears and in the fifth or final larva! stage, the 
slugs are yellow. They are now through feeding and soon go into 
the ground two or three inches and make cells in the soil in which 
they transform within six to eight days. The adults emei^ in 
about ten days and soon lay e^s for the next generation. A part 
of the first-brood larvae do not transform but remain imcbanged 
in their cocoons in the soil unlal the following spring. The eggs for 



Figure 13. 
and emergence of larva: u, vumu^ u» i,c.. <t>uu unpur 
mis; b, the same after e^ has been deposited; c, the si 
of larva — all enlarged. (After Marlatt, Circular 26, i/ivision oi i:.nio- 
mology, U. S. Department of Agriculture.) 

the second brood are laid m July and August, and it is this brood 
which causes most of the injury in Connecticut. 

fiiough there are usually two generations each year in the 
northern states, there are said to be three generations in the 
latitude of Washington, D. C. 

This species is parasitzed by a minute four-winged fly, but so far 
as known this parasite has not been reared in Connecticut. 

The adult of the pear and cherry slug is a small sawfly, 6 mm. in 
length, with black head, body, legs and antennae. The wings are 
smoky with black vems. (See figure 12.) 

The specimens in the Station collection are from New Haven 
and South Wmdsor, but it is reasonably certain that the species 
occurs throughout the state. Larvae or characteristic injury have 
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been received from Hartford, West Hartford, Southington, 
Meriden, WalUngford, Norwich, Old Mystic, and South Norwalk. 
Our nursery inspectcns have observed this insect in many other 
places in the state. 

As regards remedies, spraying with lead arsenate will prove the 
most satisfactory in the nursery and orchard. The larvae may he 
killed, however, by spraying or dustii^ the leaves with fresh helle- 
bore. Dusting with air-slaked lime or even with fine road dust will 
suffocate many of them. 

LlTERATUBX. 

MacGillivray, A. D., 



M&rUtt, C. L., The Pear Slug, Circular No. 26, Division of 
Entomology, U. S. Department of Agricul- 
ture, 1897. (Full iUuBtrated a" 



THE CURRANT STEM GIRDLER. 
Janus irdeger Norton. 

A brief account of this insect appeared in the Report of this 
Station for 1896, pa^ 238, recording its occurrence in Windham 
in that year. But as this Report h^ long been out of print, and 
as the insect has been observed many times and in many places 
since, it is mentioned here. It was also received from Meridai in 
1920. Mr. Zappe examined a currwit patch at Norwood, Hamden, 
on June 6, where nearly every twig had been severed by this 
insect. 

The adult is one of the sawflies (Order Hymenoptera) and a 
slender species about half an inch in length. Both sexes have 
black head and thorax. The male has a brownish-yellow abdo- 
men, but basal half of the female abdomen is reddish-orange and 
distal or posterior half, black. 

The female punctures the soft tender shoot of the currant, by 
means of a saw-toothed ovipositor, and places a yellowish egg in 
the pith. This e^ is elongated oval in shape. Above the egg the 
shoot is girdled by means of a series of transverse cuts with the 
ovipositor. • The girdling usually occurs about three-fourths of an 
inch above the e^, but the distfmce may vary from half to an inch. 

The stem is usually not cut entirely, but wilts and soon breaks 
off, leaving the stubs. Some of the tips break off and fall at once. 
The injury is shown in figure 14, and on Plate XII, a. 

The e^ hatches in about eleven days, and the larva feeds on the 
pith, excavatii^ a tunnel seldom over six inches long, and packing 
if full of excrement in the rear. About the first of September the 
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larva becomes full grown, hollows out the lower end of its burrow, 
and gnaws ita way outward to the bark. In this enlarged cham- 
ber, the larva encloses itself in a silk cocoon in which it passes the 
winter. In the spring the larva chaises to a pupa and the adult 
emerges durii^ the latter half of May. The adult, larva taid pupa 
are shown in figures 15 and 16. 



Figure 14. Currant stem girdler; a, egg puncture; ft, section offatem 
showing egg in pith; c, aevering of terminal shoot by temalej d, e^g — 
greatly enlarged. (Aiter Marlatt, Insect Life, vob. vi and vii. Division 
of Entomology, U. S. Department of Agriculture.) 

This insect was first described in print by Norton* under the 
name of Cephus integer in 1861, but the following year Fitchf 
published a description of the same species under the name of 
Janus flomventris. Writers have used the name of Phylloecus 
integer and P. fiaviventris, but according to the rules of priority 



E, tSeventh Rept. i 
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Norton's name stands, and from the latest accepted scheme of 
classification, the insect belongs in the genus Janus. 

In Ck)miecticut this insect has been collected or observed in 
Windham, Canaan, New Haven, Hamden, Cheshire, Meriden, 
New London, Greenwich and Hartford, Undoubtedly it occurs 
throx^hout the state. 

The currant stem girdler is probably a native of North America 
where it formerly bred in mid currants. Now it attacks the 
cultivated species, especially Ribes rvbrum, often causing con- 
siderable injury. In nurseries and where the wood is used for 



Figure 15. Currtuit Btem girdler: a, adtilt female; b, lateral view of 
male abdomen; c, lateral view of female abdomen; d, apex of anterior 
tibia of female — all greatly enlarged. (After MsrUtt, Inaeat Life, vols. 
Ti and Tii, Division of Entomology, IT. S. Department of Agriculture.) 

cuttings the insect is considered more of a pest than in fruiting 
plantations. 

About the only remedial measures to be recommended are those 
of gathering and burning the tips containing the insect. If the 
girdled canes are cut back one or two inches in June, the tips will 
drop to the ground, soon become dry and the newly hatched larvae 
will be destroyed. Failing to do this, the tips of the infested canes 
can be gathered and burned in the fall or early spring. If these 
measures are practiced thoroughly for a few seasons, the injury 
will be much lessened. 
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Figure 16. Currant stem girdler: e, pupa; /, larva in twig; a, larva; 
k, mouthparts of larva; i, dorsal view of tip of abdomen; j, lateral view of 
same — all enlarged. (After Marlatt, Insect Life, vols, vi and vii. Divi- 
sion of Entomology, U. S. Department of Agriculture.) 

THE CELERY CATERPILLAR OR FENNEL WORM. 

Papilio polyxenes Fabr. (asterias). 

A yellowish^reen caterpillar, more or leas prominently marked 

cross-wise with black is often seen feeding upon the leaves of celery, 

carrots, parsnip, parsley, fennel, or in fact almost any plant of the 

family Umbelliferae. Though never very abundant, one often 
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finds several of these caterpillars on a short row in the garden. 
Sometimes they are quite destructive to young plants, especially 
celery. 

Few observers recognize this caterpillar as the larva of the 
common black swallow-tail butterfiy which may be seen here and 
there, everywhere, at certain periods of the season. 

The eggs are one millimeter in diameter, globular, smooth, and 
yellow changing to reddish-brown. They are laid on the upper 
side of the leaves of the host pl^uits, and hatch in about ten days. 
At first the young caterpillar is black with the rear end white, and a 
white band across the middle, but it moults five times and after each 
moult has a somewhat different appearance. When fully grown it is 
about two inches in length, green with the front margin of each 
segment black enclosing six yeUow spots. When disturbed, this 
caterpillar pushes out from the prothorax just back of the head, two 
hornlike scent organs and a disagreeable odor may be noticed. 
These organs are probably for defense. The appearance of the 
caterpillar is shown on Plate XI, a. 

A period of between three and four weeks is required for the 
larva to reach maturity and during this time it devours its food 
plant. Then it suspends itself to a leaf, stem, fence or other ob- 
ject of support which happens to be in the vicinity. The pupa is 
brown marked with black and dark green and is attach^ by a 
button of silk at the tail and by a girdle aroimd the thorax. The 
insect remains in this state from nine to sixteen days, except when 
formed late in the season when it passes the winter. 

The butterfly has a wing-expanse of between three and four 
inches, the female being usually larger than the male. Both pmrs 
of wings are black crossed near the outer margin by two rows of 
yellow spots and a row of yellow lunules on the margin. A broad 
bluish band occurs between the rows of yellow spots on the rear 
wings and this color even extends faintly upon the rear mai^ins 
of the fore wings. As a rule the blue band is more prominent in 
the female, and the yellow is more pronounced in the male, often 
appearing as solid bands on the rear wings, but great variations 
occur. At the inner angle of the rear wii^ there is an orange 
spot with a black center. Each of the rear wings bears a black tail- 
like appendage. Thorax and abdomen are black, marked with 
yellow spots. Plate XI, b, shows the appearance of this butterfly. 

There are two generations in the northern states and at least 
three in the South. In the North the butterflies emerge in May 
and June from over-wintered pupae. 

The species occurs throughout North America from southern 
Canada mto South America as far as Venezuela and also in the 
West Indies. 

Regarding control measures, hand picking is the usual and best 
method for the home garden. In large fields of carrots or parsnips 
where the tops are not to be eaten or fed to domestic animals, 
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spraying or dusting with lead areenate may be practised in case the 
insect appears in great numbers. 
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THE GRAPE BERRY MOTH. 
Polychrosis viteaTia Clemens. 

The chief cause of wortny grapes in Connecticut is this insect 
which occurs in the eastern portion of the United States and 
Canada, and westward as far as Illinois. The berries in a cluster 
are often webbed together, caused by the second-brood larvae 
leaving one set of berries and going into another. In some New 
York vineyards injuries are recorded which amount to a loss of 
from 25 to 50 per cent, of the total crop. In one case even 90 per 
cent, of the crop was ruined. 

The grape berry moth imdoubtedly occurs throughout the 
state; it has been sent to the Station from Sharon, Norwich, 
Mystic, Clinton and New Haven. It is a native American species 
and probably infested the wild grapes in this country before any 
vin^^rds were planted. 

The adult is a small moth, having a wing-spread of slightly 
less than half an inch, of purplish-brown color, the fore wings 
marked or mottled with patches of darker brown. Rear wings are 
smoky-brown shading to whitish at the base. 

In New York State the grape berry moth has two complete 
generations and a partial third one, the winter being passed in the 
pupa state on the old leaves on the ground. In malmig this cocoon 
portions of the leaves are cut and the edges rolled over and a silken 
case is formed inside the roll. 

The moths emei^ the first half of June and are thought to lay 
their ^gs on the stems of the blossom clusters. Be this as it may, 
the first brood of caterpillars are at work at the time the grapes 
blossom, and make a scanty web among the blossom buds, and 
feed somewhat upon the buds often destroying a dozen or more in a 
cluster. They continue to feed during the month of June and also 
destroy many of the newly-set beiries. The caterpillars of the first 
brood become mature soon after July 1, and make their cocoons by 
rollmg up flaps of the leaves as has been described above. In a 
period varying from twelve to fourteen days th» moths emerge 
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leaving their empty pupa shells projecting from the cocoons. They 
soon lay eggs on the berries or perhaps some of them on the stems, 
and the larvae of the second brood gnaw their way into the berries, 
usually enteri:^ near the stem or where two berries touch each 
other. The infested berries show a dark reddish spot around each 
entrance hole, and as the larvae feed inside the berries these spots 
enlai^ until perhaps half the berry is discolored, {See Plate 
XII, b). 

The young larva is whitish, with a blackish head, but as it grows 
the body changes to a dark olive green or brownish color, and 
often a purpUsh tinge is apparent. Thoracic shield and legs also 
become blackish. 'Hie larva is active and when disturbed wriggles 
out of the berries and spins down on a silken thread. The feeding 
period in the benfea lasts about three weeks. 

According to Goodwin* two thorough sprayings at the right 
time and with the proper materials will control this pest and 
ensure fruit nearly free from infestation. He recommends a 
Bordeaux mixture made after the 2-3-50 formula, to which four 
pounds of paste arsenate of lead and two pounds of dissolved soft 
soap have been added. Tlie hrst treatment should be made just 
after the vines blossom, when the yoimg berries are about one- 
eighth of an inch in diameter. The second application should be 
made about seven weeks after the first, or just before the e^s have 
been laid for the second-brood larvae. In Ohio this comes between 
August 2 and 12, but the exact time may be determined for each 
locality by placing in a jar about July 20, some wormy grapes with 
grape leaves on top of the berries : a piece of cheese cloth should 
be tied over the top of the jar and the jar placed out of doors in the 
shade. The spray should be applied ten days after the larvae first 
begin to make their cocoons on the leaves, and for this apphca- 
tion six instead of four pounds of paste arsenate of lead should be 
used. 

The vineyard should be intelligently pruned, cultivated, fer- 
tiHzed and sprayed properly for the other insect and fungous pests 
in order to produce a perfect crop. 

Literature. 

Goodwin, W. H., The Grape-Berry* Worm, Builetiu 293, Ohio Agri- 
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MOSQUITO WORK, SEASON OF 1920. 
Bt S. T. Skalt. 

During the season of 1920, a constant patrol has been maintstined 
on all of the drained salt marsh areas in the towns of Fairfield, 
Orange, New Haven, East Haven, Branford, Guilford and Mad- 
ison, an approjomate total of 5,000 acres. This means that at no 
time have the drainage ditches been allowed to become clogged or 
choked for any appreciable length of time. This patrol has kept 
the water in circulation and the surface drained, thereby reducing 
mosquito breeding to a m'TiiTniiTn , It has also shown the need of 
supplementary ditches, which we have installed, to take off water 
which the original ditching did not fully care for. 

Except for a few high tides in the fall, the season as a whole has 
been comparatively diy, making conditions somewhat better for 
mosquito elimination work than in previous wet seasons. 

The mosquitoes which have been moat troublesome this season 
have come, not from the drained marshes, but from adjoinii^ ones 
where no drainage ditches have been installed, and from the "rain 
barrel" mosquito which breeds in any standing water about 
dwellings or in inland pools. 

The writer states this as a fact, since he has made it a point to 
spend one day each week with the men doing the maintenance 
work in the different towns. At no time has any intensive breed- 
ii^ been found on drained areas. As soon as surface breeding was 
located it was immediately drained to the nearest ditch. 

Fairfield. 
The work at Fairfield has been carried on by Mr. Nicholas 
Matinck with an avenge crew of two men to assist him. As Mr. 
Matinck has been engf^ed in this kind of work for the past few 
years, his efficient methods have made the Fairfield marshes almost 
mosquito proof. In addition to the salt marsh work the town 
officers of Fairfield have authorized and paid for, from town funds, 
considerable work in the upland sections; such as oiling, drainii^, 
and cleaning fresh water streams, brooks, ponds, etc. 

New Haven, East Haven, Orange, 
In the towne of New Haven, East Haven and Orange, a crew of 
four men, part of the time and two men the remainder of the time, 
have been at work keeping the ditches clean, the outlets free and 
the water in circulation. This crew started at West Haven and 
worked around the harbor to East Haven, going over the same 
route when the circuit was completed. 

The tide gates constructed by the City of New Haven at Con- 
gress Avenue Bridge have been completed and are doing excellent 
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work. The marsh north of the gates has been dry all the season, 
thereby eliminating the breeding of salt marsh mosquitoes on this 
area. 

Bkanford. 

The work at Branford has been under the direct supervision of 
Mr. L. E. Rice. The defective tide gates at Indian Neck have 
kept the marsh in a very wet condition causing a small amount of 
breeding in the upper end of the swamp. These ^tea will be put 
in repair as soon as it is determined what the state is going to do in 
regard to road and bridge; as gates are now hui^ on the bridge it 
would not be practicable to repair them at present. 

A sand bar has formed at the mouth of the creek below the gates, 
stopping the flow of water. It is planned to remove this obstruc- 
tion next season. 

GOILFOBD. 

Mr. Frank Blatchley has patrolled and maintained the marshes 
of Guilford in perfect condition. He also repaired the tide gate at 
Shell Beach, which was danu^ed by last winter's storms. 

Madison, 

The State Park Commisaion has maintained the ditches on 
the state property in good shape and hundreds of feet of new 
ditches have been installed for mosquito drainage by Mr. Joseph P, 
Synnott, who was in charge of the work for tlie Commisaion. Only 
a few days this season have visitors at the State Park been annoyed 
by mosquitoes, and then only when the prevailing winds have been 
from the east, blowing hordes of mosquitoes over from Clinton. 

Mr. Russell Bartlett has had charge of the work in Madison that 
was not controlled by the Park Commission, and has maintained 
the marshes in excellent condition. The most trouble was along 
the beach caused by sand fllling the main outlet ditch; this sand 
bad to be dug out very frequently. 

New Work. 

On June 4, 1920, a contract was let to Eaton, Brown & Simpson, 
Inc., 90 West Street, New York City, to drain for mosquito elimina- 
tion sixty acres at Groton Long Point, Connecticut. They in- 
stalled 28,000 feet of 8 x 20 ditch and bmlt a bridge over the main 
outlet to the bay, for the sura of $1,000.00, three-quarters of which 
was subscribed by the members of the Groton Long Point Associa- 
tion. 

As there are no other marsh lands in the near vicinity of Groton, 
the inhabitants are not likely to be troubled with mosquitoes from 
now on. 

On September 14, 1920, at the request of Mr. J. Frederick 
Jackson, Director Bureau of Engineering, State Health Depart- 
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roent, an inspection was made at Lydall's Brook, Mfmchestw, 
Conn. Light breeding was found ih Union Pond and along the 
brook as far as Fould's Paper Mills. The settling tanks used to 
catch the waste water from the mills were found to be prolific 
breeders of mosquitoes (Cvlex jnpiens). When these tanks over- 
flow into the brook, the larvae are scatt«red along all the way to 
Union Pond, causing the people in the near vicinity to be pestered 
by mosquito®. The State Department of Health is working on 
this matter, sad will very likely plan some way to abate this 
nuisance. 

Coot of Maimtenauce and Nxw Wobe, Season 1920, 

Maintenance: Madison $265.63 

Guilford 578.14 

Branford 376.90 

East Haven 68.42 

New Haven 386.95 

Orange 474.66 

Fairfield 1,397.76 

S3,648.46 

New Work: Groton 250.00 

Supervision* 2,401.43 

Total J6,199.89 



MISCELLANEOUS INSECT NOTES. 

Stalk Borer: — ^The stalk borer Papaipema nitela Guen., was 
present and ruined an occasional stalk of com and potatoes, but 
was not nearly so prevalent as in 1919. Specimens were received 
from Danbuiy, Ridgefield, Derby, Milford, West Haven, New 
Haven, Hamden, New Hartford, Middletown and Hartford. 

The Bud-Moth Injniliig Apples : — One species found injuring the 
mature fruit in the orchard of Mr. William F. Piatt, Milford, was 
the bud moth Tmetocera oceUana Schift. The dark brown larva 
occurred with other leaf-rollers, several species of which were 
feeding upon the surface of the fruit. 

Gieen Clover Worm: — ^The green clover worm Plathypena 
scdbra Fabr., which was so prevalent in 1919 causing injtny nearly 
everywhere throughout the eastern United States, did not injure 
beans at all in Connecticut in 192(h By making a thorough 
search in my own garden, I managed to find a few larvae, but the 
feeding which they did was unnoticeable. 

Pine Tube Moth : — The pine tube moth Eulia pinatubana Kear- 
fott, mentioned on page 201, and shown on Plate XXXII, of the 
Report of this Station for 1919, was reported as beii^ rather 
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abundant around Stamford in 1920. Late in the fall three samples 
were received from Norwalk, Sound Beach and Stamford. If 
ornamental pinee are infested sufficiently to endanger their foliage, 
or even their appearance the trees should be sprayed with 1^ 
arsenate. 

Periodical Cicada or SeTenteen-Tear Locust: — Brood II of this 
interesting insect was scheduled to appear in 1920 in SufBeld and in 
Tolland, Conn. Several correspondents and entomologists were 
warned to watch for it, and though they did so, the reports were all 
negative. I have yet to learn of anyone who collected or observed 
th^ insect in Connecticut in 1920. 

Com Ear Worm: — The com ear worm Ueliothis obsoleta Fabr., 
was received from Mystic, Milford, Middlebury and New Canaan. 
In one field in Mystic about half the crop was damaged. This 
insect usually attacks late maturing com, especially sweet com, 
and feeds on the soft kernels chiefly at the tips of the ears. Some- 
times it works down the side of the ear and eats some of the kernels 
near the base. It is a much more serious pest farther south than it 
is in Connecticut. In New Jersey it is controlled by dusting the 
com silk with powdered sulphur and dry lead arsenate, equal parts. 

Sesiid Borers: — On July 1, 1920, Mr. Zappe visited a garden 
at 260 HowMd Avenue, New Haven, and found apple trees in- 
fested with Lepidopterous larvae boring in the branches and doing 
considerable damage. Some material was brought to the labora- 
tory, and on July 16, an adult clear-wing moth emerged. This 
proved to be Sesia pyri Harris, a species having a wing expanse of 
less than three-foinihs of an inch, and transparent wings with 
black margins. It rarely causes serious injury, as the larva bur- 
rows in the bark but does not penetrate the sapwood. 

A similar borer was received, June 11, from the Ehn City Nursery 
Company in a stem of Rhododendron. On June 23, the adult 
emerged. It is a similar though different species from the pre- 
ceding, but has not yet been identified. 

Oriental Peach Moth: — No larvae of this insect could be foimd 
in 1919 by Mr. Zappe, at the place where it infested peach fruits in 
1918 near Stamfoi^ (see Report of this Station for 1918, page 299) 
and on June 20, 1920, Messrs. Zappe and Britton in company 
with Mr. W. O. Filley, Forester of this Station, and Mr. F. A. 
Bartlett of Stamford, visited the same premises. It is true that 
some of the trees had died and had been removed and others had 
been severely pruned. Though there was little fruit to become 
infested, we examined the twigs of several trees and found no 
signs of injury. Doctor T. J. Headlee informs the writer that the 
Oriental peach moth has been imusually destructive in New Jersey 
the past season. 
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End Banded Leaf-Reller:— In harvesting and scorii^ the fruit 
in the experiments in dusting and spraymg in the orchard of 
Mr, WilliMQ F, Piatt, Milford, described in the preceding pages of 
this Report, many of the apples were gnawed on the surface, espec- 
ially where covered by a leaf or another apple, and in some cases 
in tiie stem or calyx cavities. At least three insects were responsible 
for this injury: (1) the bud moth mentioned on page 176, (2) the 
lesser apple worm, Enarmonia prunivora Wabh, and (3) the red 
banded leaf-roller Eulia vehdiiuina. Walker. The last seemed to be 
the most abundant and the injury was apparently done late in the 
season. The injury shown on Plate VI, a, was sufficiently serious 
to warrant another and later treatment to prevent it. 

Juniper Scale: — On August 4, 1917, a twig of common red 
cedar Juniperus virginiana, infested with the juniper scale Diaspis 
carueli Tai^.-Tozz., was received from Danbury. On March 11, 
1920, Mr. A. S. Peterson, New Rochelle, N. Y., sent to the Ehn 
City Nursery Company a branch of a cultivated juniper Juni- 
perus -pJitzeTiana, well infested with this scale. It is a scale with 
shell nearly circular, and occurs on the leaves sometimes in great 
numbers, as is shown on Plate XIII, b. The female shell is very 
convex, gray or dirty white, often covered with a sooty deposit. 
The male is small, elongated, narrow with parallel sides, with a 
median ridge or carina, and white in color. 

Apparently little is known regarding the life history of this 
insect, or how best to hold it in check. Probably it will do little 
harm to trees in their native habitat, but should it infest choice 
ornamental specimens, it can doubtless be controlled by several 
apphcations between June 1 and September 1, of either kerosene 
emulsion, or nicotine solution and soap, given in the form of a spray. 

The Elm Leaf-Miner ;^ — On June 14, elm leaves were received 
from Miss Charlotte B. Norton, Lakeville, Conn., which showed 
the characteristic mines and feeding injury of a sawfly known as 
the ehn leaf-miner Kcdiofenusa vimi Sundewall. More material 
was requested and received a few days later. This was placed in 
the breeding cages and possibly next summer some adults may be 
obtained. The larvae are miners between the upper and lower 
epidermal layers of the leaves, and frequently there are several 
larvae in a leaf and the mines nm into each other making a large 
blister, sometimes involving the entire leaf. These blisters are 
very conspicuous, showing almost as plainly from beneath as 
from above, and have the appearance indicated by Plate XIII, a. 
The badly injured leaves drop, but those sUghtly injured remain upon 
the tree, the mined areas falling out leaving boles. In aggra- 
vated cases trees are nearly defoliated by July 1, but later new 
leaves appear and the trees regain their normal appearance. Of 
course such attacks weaken the trees and render them very 
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imsi^tly. As ia the case with the elm leaf beetle, the European 
species of elm are preferred to the American ehn. 

This is the first evidence that the elm leaf-miner is present in 
Connecticut, thou^ it has been known to injure elms in and around 
Albany*, N. Y., for more than twenty years. The adult is a small 
sawfly only three millimeters long, and the ^gs are laid in the 
leaves during the latter half of May and June. There is only one 
brood each year. 

A number of experiments in controlling this insect have been 
conducted by Professor G, W. Herrickf of Cornell University. He 
found that when a tree was sprayed thoroughly with 40 per cent. 
nicotine solution and laundry soap, just as the mines begin to 
show, all larvae were killed. 

Ox Waibles: — On May 15, three larvae were received from Mr. 
B. K. Allen of Saybrook, with the statement that they had been 
squeezed from a cow's back. It is not unusual for cattle to have 
"grubs" under the skin on their backs. The infestation ia most 
noticeable in late winter or early spring, and a series of lumps may 
be felt or often seen. These lumps increase in size and finally dis- 
chai^e their inmates which go into the ground to pupate and 
later emerge as two-winged flies, more or less covered with yellow 
hairs somewhat resemblmg bees. (See Plate XV, a.) These flies 
are known as "bot-flies" or "warble flies" and annoy cattle and 
horses in the pasture in summer, laying their eggs upon the hairs 
of the legs or body. The eggs are licked off by the animals and 
taken into the stomach where they obtain nourishment. The 
larvae of the horse-bot, Gastrophilus equi Clark, are attached to 
the wall of the stomach and when finally mature pass out of the 
animal with the excrement. But those in cattle make their way 
through the stomach wall and other tissues, finally reaching the skin 
upon the back. Two species, Hypoderma bovis DeGeer, and H. 
lineata DeVillers, are known to attack cattle and both occur in 
Connecticut. They cause considerable injury by annoying the 
Miimals, and "warbled" hides are much less valuable than perfect 
ones. 

There is no good remedy. Grubs beneath the skin may be 
squeezed out or treated with mercurial ointment. Where possible 
it is advisable to keep the animals well cleaned and brushed and to 
prevent them from licking themselves. 

A closely allied species, Oestrtis ovis Linn., is the well-known 
sheep-bot, the larva of which infests the nasal cavities in sheep. 

Other closely related species belonging to the genus Cuterebra, 
infest rabbits and are occasionally found in cats. On October 2, a 



Ubid, Bulletin 333, page 510, 1913. 



vGoo»^lc 



214 CONNECTICUT EXPERIMENT STATION BDLLETIN 226. 

large larva was received from Vernon, which had been squeezed 
from a hole through the skin on the side of a kitten six months old. 

A Curious Form ol Injury to DaUias by fhe European Giant 
Hornet:— On September 21, two adults of the European giant 
hornet, Vespa crabro Linn., were received from Miss Emily Slo- 
combe of 555 Townsend Avenue, New Haven, with a statement 
that th«se hornets had killed two dahlia plants and injured several 
more by eating off the bark. On September 25, Messrs. Walden 
and Garman visited the premises. They saw five or six large plants 
which had been badly chewed by the hornets as shown on Plate 
XIV, b. Seven of these large hornets were around one plant and 
seemed to return to it even after having been driven away. The 
sap oozed out of the injured plants, fermented, and many 
adults of the bumble flower beetle Euphoria inda Linn., were 
feeding upon the sour sap. It was suggested to the owner that 
the stems of the injured plants be sprayed with lead arsenate. 

This insect has long been known to gnaw the bark from hard 
wood twigs often girdlmg them, but this is the first instance coining 
under our observation in which it has attacked herbaceous stems. 
A note regarding the giant hornet and ite habit of girdling twigs 
may be found in the Report of this Station for 1916, pag« 141. 

On October 9, specimens of the European giant hornet were 
received from Mr. E. Vanderwerken, of Stamford, who writes that 
Italians and Japanese both regard the species as a great menace to 
bee keeping, as the adults kill honey bees in great numbers. We 
have made no observations to confirm this statement. 

This hornet is a native of Europe, and was first noticed around 
New York City some twenty-five years ago, from where it has 
spread gradually into Comiecticut and throughout New Jersey. 

It was first collected in Connecticut at New Haven, June 13, 
1900, and specimens have been received at the office many times in 
recent years from Greenwich, Stamford, Darien, Plantsville, 
Hamden and New Haven, It is shown on Plate XIV, a. 

Leaf-Roller on Tartarian Honeysuid^le : — In the Report of this 
Station for 1918, page 342, mention is made of a larva feeding on 
Tartarian honeysuckle, from which was reared on July 18, a moth 
belonging to the genus Harpipteryx and apparently undescribed. 
The larvae were rather abundant in the writer's garden in 1920 
webbing together and feeding upon the tender terminal leaves. 
Several adult moths were reared, emei^g on July 1. A brief 
description follows: — 

Larva. — 16-18 mm. in length; 1.5 mm. thick a,t fifth abdominal eeg- 
ment, from which it tapers towards both extremities, the taper being 

E eater thou^ less abrupt toward the head: lateral and ventr&I surfaces 
iS'gieea with a lighter blue-^een stripe adjoining dark median stvipe, 
and short diagonal lighter stripes above the spiracles: two longitudinal 
dorsal stripes, purplish to chocolate brown, separated only by a faint 
narrow line of lighter color. Head grayish-green, faintly marked and 
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mottled with light-brown, bearing brown hairs. Legs and prolega green 
like dorsal aurfaoe; anal prolegs prominent. Each aegment beara a number 
of short brown ham or briatles. Wriggles like a Pyialid, and apins down' 
on a silk thread. 

Cocoon. — About X8 mm. in length; 3 mm. thick for two-thirds its 
length; tapering equally at both ends to a sharp point. Whitish or straw- 
color. Fastened to & leaf. 

AduU. — Wing-apread 20-22 mm. Fore wings cheatnut-brown with a 
conspicuous cream-colored rear mai^n: near tne outer end of this mar- 
ginal band ther^ extends forward and outward a pointed streak of the 
same color ending just beyond the diak. Fore wings extended at tips and 
curved backward forming recurved hooks. A cream-colored dorsal patch 
on thorax extends over head and palpi: antennae filiform, whitish but 
annulated with brown or black. Rear wings blackish or smoky-brown 
with lighter -{ringe. Abdomen, legs and under surface colored about like 
rear wings. 

Since rearing this moth in 1918, Doctor William Barnes has 
published* an illustration of an European species Harpipteryx 
xylostella Linn-, which appears to be the same as our specimens. 
Some of our material was therefore sent to Doctor Barnes, who 
reports it to be the European species H. xylostella. 

Illustrations of the larva, cocoon and adult may be found on - 
Plate XV. 



ILLU8TEATI0N8. 

All plates are from photographs from the following sources; — Plates 
IV, V, and X by W. E. Britton: Plato IX, b, and d, by M. P. Zappe; 
Plate IX, c, by K. F. Chamberlain; Pkte XIII, b, by Philip Gasman; 
all others by B. H. Watden. The text figures are from drawmgs as fol- 
lowa; — Figure 4, map drawn by A. E. Moss; Figure 5, plan of orchard 
experiments, drawn by E. M. Stoddard; Figure 6, by Philip Garman; 
F^res 8, 9, 10 and 11, after Dr. E. P. Felt, Cornell Extension Bulletin 
27; Figure II, after J. B. Smith, New Jersey Agricultural Experiment 
Station; Figures 12, 13, 14, 15 and 16, after C. L. Marlatt, Bureau of 
Entomology, U. S. Department of Agriculture, 
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a. Front view of outfit. 



DUSTING IN APPLE ORCHARD. 
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b. Spraying outfit used in Piatt's OTchard. 
DUSTING AND SPRAYING IN APPLE ORCHARD. 
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Work of red banded leaf-roller on fruit, natural si 



b. Spraying potatoes to kit! aphids, at Woodmont. 
rNJURY TO APPLES: SPRAYING POTATOES. 
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Half-grown apples showing red bug injury. 
FALSE APPLE RED BUG. 
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Crescent-shaped eggs on developing needles, twice natural size. 



d. Cluster of needles webbed together in characteristic fashion by the 

larva, natural size. C r~. -. ilr> 



5AWFLY ON AUSTRIAN PINE. 



Infested apple tree which has lost much foliage from the attacks of 



EUROPEAN RED MITE. 



vGoo»^lc 



Characteristic injury at larvae on apple leaves, somewhat reduced. 



Cocoon on under surface of apple leaf, twice natural s 
APPLE AND THORN SKELETONIZER. 
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a. Larvae feeding upon carrot, natural s 



Adult, known as the black swallow-tail butterSy; female, natural size. 



CELERY CATERPILLAR. 
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b. Cluster of g 

CURRANT STEM GIRDLER AND GRAPE BERRY MOTH. 
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Characteristic injury of elm leaf-miner, somewhat reduced. 




Juniper twig, showing scales on leaves, natural si 
ELM LEAF-MINER AND JUNIPER SCALE. 
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Adult hornets, dorsal and lateral views, natural size. 



Dahlia stem gnawed by hornets, somewhat reduced. 



EUROPEAN GIANT HORNET. 
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Larva and cocoon of Harpipterj/x xyloateUa, twice natural b 
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The Twenty-fifth Report on Food Products 

and the thirteenth Report on 

Drug Products, 1920. 



By E. M. Bailey. 



The inspection and analysis of foods, drugs and miscellaneous 
materials made by this station during the past year are presented 
in this report which marks the twenty-fifth year of food inspection 
and the thirteenth of drug inspection in this State. The study of 
methods for the determination of caffein, principally in tea, has 
been continued and a new proceedure devised for the rapid and 
accurate estimation of this constituent. An examination of laundry 
and toilet soaps has been made, and a number of new and inter- 
esting diabetic foods have been analyzed. A lai^er number than 
usual of alcohohc liquors have been t^ted, chiefly for wood alcohol, 
on account of the panic created by the sale of a quantity of "poison 
whiskey" the alcohol of which was found to be entirely methyl 
(wood) alcohol. 

As for several years past the volume of work done for the Dairy 
and Food Commissioner has been relatively large. Milk, ice 
cream, carbonated beverages and drug preparations are the items 
of chief importance. 

An exhibit showing different phases of the laboratory work was 
prepared as a part of the Station exhibit at the Fanners' Week Fair 
in Hartford; and a number of papers have been written for pres- 
entation at meetin^is of various associations. 

Co-operation with the Association of Official Agricultural 
Chemists in the study of methods of analysis, with the American 
Medical Association on matters pretaining to diabetic foods and 
with the Society of Cotton Oil Chemists in the examination of 
check cottonseed meals and fertilizers has been continued. 

Credit for the analytical work involved is due entirely to Messrs, 
Andrew, Shepard, Edmond, Nolan and Merwin. Mr. Andrew has 
shared with the writer much of the court work called for by the 
Dairy and Food Commissioner. 
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I. FOODS. 

CARBONATED SOFT DRINKS, ETC. 

One hundred and eighty-nine samples of soft drinks, cereal 
beverages, etc., have been submitted by the Dairy and Food Com- 
missioner. They are grouped according to the examinations made 
of them as follows: 

Examined for saccharin 131 ; saccharin detected in 53. 
Examined for cap^cum 44; capsicum detected or indicated 

in 43. 
Examined for alcohol 14; alcohol found in excess of 0.5 per 

cent, in 10. 

The presence of saccharin in any normal food constitutes 
adulteration in this State. Section 2438 of Chapter 128 of the 
General Statutes declares an article of food to be adulterated "if 
any substance has been mixed and packed with it so as to reduce or 
lower or injuriously affect its quality or strength." Also "if it 
contains any added poisonous or other added deleterious ingredient 
which may render such article injurious to health." 

While beverages of the soda water type are not drunk primarily 
for their food value, they poasess a food value by virtue of the 
sugars they contain. Saccharin has no food value but its sweeten- 
ing power is about 500 times greater than that of ordinary sugar. 
The addition of saccharin necessarily reduces the food value of any 
article of food in which it is used as a substitute for sugar; and it is, 
moreover, a substance which may render food injurious to health.' 
In spite of the growing sentiment against this illegal sweetener 
among the better class of bottlers it is still used to a considerable 
■extent in the State chiefly, if not entirely, by local establishments. 

Saccharin was found in the following samples : 

MsnufMtimr or Dealer. 

Crystal Bottling Works. 
G. Soventino, 
American Bottling Co. 
Central New York Bottling 
Co- 



Standard BottlingB Works. 
West End Bottling Works. 
West End Bottling Works. 
Eico Beverage Co. 
H. B. Hargraves. 



D.CN 


Brand. 




15119 


Strawberry Soda. 


Anaonia: 


17208 


Lemon Soda. ' 




17223 


Cream Soda. 


Bridgeport. 


17219 


Cream Soda 




17216 


Cream Soda. 




17221 


Strawberry Soda. 




15123 


Orange Soda. 




17231 


Cream Soda. 




1721g 


Cream Soda. 




15122 


Raspberry Soda. 




17235 


Raspberry Soda. 




16188 


Strawberry Soda, 


Bristol: 


15385 


Orange Soda. 


DanieUon: 



' Food Inspection Decision 142, U. S. D. A. 
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CARBONATED SOFT DRINKS, ETC. 



D.C.Nb 
16161 

16159 
16160 
17779 
17778 
17777 
17776 
17227 
17205 
15596 
15593 
16152 
16956 
16952 
16960 
16964 



16961 
15121 
16954 
17312 
17313 
16955 
18435 
18436 
17244 
18438 
17211 
17214 
17329 



Strawberry Soda. 
Strawberry Soda. 
Lemon Soda. 
Ginger Ale Soda. 
Strawberry Soda. 
Ginger Ale Soda. 
Strawberry Soda. 
Cream Soda. 
Lemon Soda. 
Cream Soda. 
Strawbeny. 
Lemon Soda. 
Ginger Ate Soda. 
Sarsparilla Soda. 
Ginger Ale Soda. 
Lemon Soda. 

Soda. 

Lemon Soda. 
Lemon Soda. 
Cream Soda. 
Ginger Ale Soda. 
Cream Soda. 
Orange Soda. 
Ginger Ale Soda. 
Strawberry Soda. 
Cream Soda. 
Strawberry Soda. 
Lemon Soda. 
Strawberry Soda, 
Strawberry Soda. 



Hartford: 

Jewetl City: 



Meriden: 
Naugat'uek: 
New Britain: 



Norwich: 
South Nor walk, 
Stamford: 



17330 Cherry Soda. 



15590 
16200 
15390 
16985 
17201 
17203 



Strawberry Soda. 
Strawberry Soda. 
Strawberry Soda. 
Strawberry Soda. 
Lemon Soda, 
Lemon Soda. 
Strawberry Soda. 



Taftville: 

Thomaaton: 

Walerbury: 



Manulscturer or Dealer. 

United Bottling Works. 
Anthony P. Zaziaro. 
Anthony P. Zazzaro. 
James Glorvacki, 
James Glorvacki. 
Peter Romanek. 
Peter Romanek. 
T. F. Lyons. 
John Greene. 
S. P. Avery. 
Eureka Bottling Co. 
Atlantic Bottling Works. 
Clancy Bottling Works. 
Golden Eagle Bottling Works 
Hamilton Bottling Works. 
Virginia Linauro Bottling 

Frank Mosca Bottling Works 

New Haven Bottling Works. 

Harry Owen. 

Shanbron Bottling Works. 

Smile Bottling Works. 

Smile Bottling Works. 

Yale Bottling Works. 

Morris Slopshin. 

Morris Slopshin, 

D. A. Sullivan. 

Adolf Dreifuss. 

Silver Springs Water Co. 

National Spring Water Co. 

George Bovodach & Steve 

Tomasco. 
George Bovodach & Steve 

Tomasco. 
Albert LaBarre. 
August Koegel. 
Brass City Bottling Works. 
Brooklyn Bottling Works, 
J. A. Silver. 
John Latusek. 
John Latusek. 
Mosca & Salvatore. 
Mosca & Salvatore. 



Beginnmg January 1st, 1921, the presence of capsicum in ginger 
ale must be stated upon the label'. 

By official definition "ginger ale is the carbonated or artificially car- 
bonated beverage prepared with potable water, acidulated sugar (sucrose) 
syrup, and ginger ale flavor," ginger ale flavor being the water-soluble 
proottct obtained from ginger, with or without flavoring substances 
which do not simulate the flavor or pungent effect of ginger. 

"Ginger ale with capsicum is the carbonated or artificially carbonated 
beverage prepared with potable water, acidulated sugar (sucrose) syrup, 
and ginger ale with capsicum flavor," ginger ale with capsicum flavor 
being the water-soluble product obtained from ginger and capsicum, 
with or without other flavoring substances. 

'F. I. D. No. 177. 
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The predominating flavor in both ginger ale and ginger ale with«ap8icum 
is that of ginger. 



The beverage called ginger ale is said to have ( _ 
England and the presence of capsicum in the formula appeals to 
have been established by general use, its purpose being to add 
pungency to the product. Why the beverage should have been 
called ale is not apparent. It bears no resemblance to the product 
of that name prepared from malt and hops and is not fermented. 

The method we have used for the detection of capsicum indicates 
the presence of capsicum or other pungent substances foreign to 
ginger'. By this method capsicum was indicated in the foUowmg 
samples: 



D.C. No. Brud. 

17322 Ginger Ale 

17215 Ginger Ale 

17220 Ginger Ale. 

17232 First Prijie 

17230 Ginger Ale. 

17217 Ginger Ale. 

17234 Ginger Ale, 

17237 Ginger Ale. 

16180 Ginger Ale. 

16189 Ginger Ale 
161S6 Cascade 

17252 Ginger Ale 

17260 Ginger Ale. 

16172 Ginger Ale, 

17224 Hydrojt. 

17226 Sun Ray. 

17204 Ginger Ale. 

15597 Ginger Ale. 

15594 Ginger Ale. 

15595 Ginger Ale. 

17242 Pequot Brand. 
16199 Ginger Ale. 

17238 Ginger Ale. 
17247 Ginger Ale. 

17243 Ginger Ale 
16183 Ginger Ale 
17249 Ginger Ale. 
17U5 Ginger Ale. 

17213 Ginger Ale. 

17210 Ginger Ale. 

16190 Ginger Ale. 
17228 Ginger Ale. 

16181 Ginger Ale. 
15599 Arauna. 
15587 Ginger Ale. 
15689 Ginger Ale. 

16192 Ginger Ale. 

16193 Ginger Ale. 



MuiulMtuTer ar Dealer. 

American Bottling Works. 
Gottlieb Luippold, 
Greater New York Bottling 

Co. 
Grey & Light. 
Hallett Mineral Water Co. 
Standard Bottling Co. 
West End Bottling Co. 
Whistle Bottling Co. 
Bristol Bottling Works. 
The Elco Beverage Co. 
C. E. Perkins Bottling 

Works. 
U. LaFrance. 
H. B. Harjravea. 
Hartford Bottling Works. 
Charles N. Carroll. 
T. F. Lyons Co. 
John Greene. 
S. F. Avery. 
Eureka Bottling Works. 
William Kaughton. 
Basdanowsky Bros. 
Rich ft Rubin. 
Steam Bottling Works. 
Chester Wright. 
Crystal Sprina Co. 
Portland Bottling Works. 

, Putnam Bottling Works. 

South Manchester: Manchester Bottling 

Works. 
National Spring Water Co. 



Brialol; 



Central ViUage. 
DanieUon: 
Hartford: 
Meriden 



New London; 



Nortoick: 



Pu/nam; 



Stamford: 

Thomoiton: 
WalUngford: 
Middletown: 



J. Botstord. 

Duchess Bottling Works. 
M. T. Fitzgibbons. 
Brass City Bottling Works. 
Brooklyn Bottling Works. 
Eagle Brewing Co. 
Hamilton Bottling Works. 



'A. O. A. C. Methods of Analysis, p. 206. 1919. 
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CEREAL PBODDCT3. 



16197 Ginger Ale. Waterbury: _ _ 
17209 Elco Gineer Paste. Emil Moscola. 

16198 Ginger Ale. Reiner Bottlinic Works. 
16196 Ginger Ale. Yale Brewing Co. 
16986 Ginger Ale. WUlimanlic: WillimantJC Bottling Co. 

Eight miscellaneous beverages, sodas, cordials, etc., were sub- 
mitted for determinations of alcohol. All were found to contain 
alcohol in excess of 0.5 per cent., but as only one sample was sub- 
mitted in the original unopened bottle the alcohol content as 
sold by the dealer cannot be stated. The one unopened sample 
was Cider soda, 16166, which contained 1,19 per cent, of alcohol 
by volume. It was sold by the Bristol Bottling Works, Bristol. 

Six cereal beverages were submitted, all in original unopened 
bottles. Palpha 17206, Brooklyn Bottling Works, Waterbury, 
and Fingo 15383, Worcester Brewii^ Corp., Worcester, Mass., 
contained 0.61 and 0.84 per cent, alcohol by volume respectively. 

Beverages and Frtjit Stbups Examined for Saponins. 

The presence of foam producers in various soft drinks and in 
malt liquors has been reported or sij^ested in the literature. 
Preparations from soap bark and commercial saponin are used 
for this purpose but they are objectionable on account of the 
toxic principles they contain. Glycerrizin, the active principle 
of licorice, also serves to produce the desired foam. 

Tests for saponins are summarized in Leach* and we have found 
them to work satisfactorily upon known saponin solutions. An 
old commercial preparation labeled "Soda Foam," which we had 
among our laboratory specimens and a water extract of soap bark 
responded positively to the tests there described. If glycerrizin 
is present or suspected the haemolysis test should be used. While 
it is generally best to extract the saponinaand purify thera before 
applying qualitative tests, suspicious samples may be sorted out 
by inducing foam directly in the solution by passing a current of 
air through it, collecting the froth and applying tests directly on 
the liquid formed when the foam subsides. 

Six fruit syrups and three cereal beverages were examined for 
foam producers but negative results were obtained in all cases. 

CEREAL PRODUCTS. 

Breaktast Foods. 

Two fruited cereal preparations have been analyzed. Fruited 

Wheat, 13973 and Fruited Oats, 13974, a combination of figs, dates 

and raisins with wheat and oats respectively. Manufactured for 

the Fruited Cereal Co,, Quincy, 111. 

'Food Inspection and Analysis, p. 1016. 
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Analyses of these products are as follows: 

Station No 13973 13974 

% % 

Moisture. .- 9.89 9.74 

Ash 3.60 3.34 

Protein 15.63 13.13 

Fiber 2.42 1.30 

Nitrogen-free extract 66.21 68.10 

Fat 2.25 4.: 9 

Health Foods. 

Three products of this class have been examined. 

Ry-Krisp, 14200, made by the Original Ry-Krisp Co., Minne- 
apolis, Minn. This preparation is stated in the advertising litera- 
ture to be made from whole rye "without soda, baking powder, 
yeast, or any ferment, without sweetening, shortning, or flavoring 
except a little salt." It is also stated to contain "nine out of the 
eleven mineral elements (vitamines) necessary for the proper 
nourishment of the human body". So far as we know it has not 
been demonstrated that vitamines are mineral elements. A prox- 
imate analysis of the preparation is given which is substantially 
correct. It is not recommended as a diabetic food but its laxative 
properties are emphasized. 

The product was submitted for examination with reference to its 
usefulness in a diabetic dietary. The analysis shows a normal 
amount of carbohydrate nearly one-half of which is starch. Its 
utility in a diabetic diet will depend entirely upon the tolerance 
of the patient. 

Swedish Health Bread, 13628, made by 0. G. Petterson, Cam- 
bridge, Mass. Submitted for analysis by a diabetic patient. 

Easy Bread, 14405, made by Doctor's Essential Food Co., 
Orange, N. J. This is used as an anti obesity remedy. It is 
stated not to be a medicine or drug but a wholesome and delicious 
food scientifically prepared. Three slices per day are said to 
accomplish weight reduction. 

The proximate analysb rf this preparation is given below. It 
furnishes no clue of course to the alleged efficacy of the bread as a 
weight reducer. Having been advised that symptoms resembling 
those which follow the administration of thyroid had been observed 
after eating this bread, tests were made for iodine but none was 
detected. The method of Seidell' was employed and amounts 
up to 20 grams of bread were used. A commercial sample of 
desiccated thyroid gland' was tested by the same procedure and 
0.2 per cent, of iodine found. When 10 milUgrams of this thyroid 
preparation were added to 0.9S gm. of bread a positive test for 
iodme was obtained. 
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We have since seen a. discussion' of this product from which we 
quote, 

"According to the manufacturerB Basy Bread is made from coarae 
ground, hard whole wheat, preserved and sweetened with ground figs and 
containing vinegar, salt and water". 

After giving analyses showing the composition of this bread as 
compared with average graham bread the discussion continues. 

"The purchaser of Basy Bread finds that, in addition to eating the prep- 
aration tor which he is ^ying $1.00 a loaf, it is also necessary to follow 
the 'Basy Bread' Diet. This diet is typical ot those recommended in the 
reduction of fat". 

By a simple experiment the user of this bread can test its efficacy 
for himself by adhering rigidly to the prescribed diet omitting the 
Basy Bread entirely and comparing the results with those obtained 
when it is included. We suspect that the diet has more to do with 
weight reduction than has the bread. 

The analyses of these three preparations are as follows: 

Station No 14200 13628 14406 

% % % 

Moisture 5.80 8.65 36.91 

Ash 2.78 2,71 2.40 

Protein 14.00 10.44 9.59 

Fiber 1.34 1.82 1.85 

Nitrogen-free extract: 

Starch 34.79 47.73 1 -o ,« 

Other nitrogen-tree extract. 39.63 27.68/ **" 

Fat 1.66 1.07 1.13 

-rLOUR. 

Four samples of flour were submitted by the Dairy and Food 
Commissioner and four samples were sent by individuals. Of the 
latter, Nos. 16167 and 15173 were represented to be largely gluten. 
Analyses showed them to contain 2.08 per cent, of nitrogen each 
which is about the nitrogen content of ordinary flour and much too 
low for gluten flour of standard quality which should contain not 
less than 7.1 per cent, of nitrogen on a water free basis or about 
6.25 per cent, with the amount of moisture generally present in the 
market product. 

The other samples require no comment. 

CIDER. 

Six samples were examined. Two, Nos. 18406 and 18424, were 
sent by the Dairy and Food Commissioner and four, Nos. 16284, 
14172, 14338 and 14339 were submitted by individuals. They 
were examined chiefly for alcoholic content, but a more complete 
analysis of 18405 was made as follows : 

'Jour. Am. Med. Assoc, TO 6, 407 (1918). 
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Alcohol by volume 2,87% 

Solids 5.92 

Aah 0.27 

Su^r, as invert 4.01 

Acidity, as acetic 0,48 

Alkalinity of ash cc. N/10 alkali per 100 gms. 32 . 1 

COCOA. 
Four samples have been examined. 

Liberty Milk Cocoa, 18408, labeled pure milk cocoa, submitted 
by the Dairy and Food Commissioner was analyzed as follows : 

Moistiire 2.00% 

Ash 2.06 

Alkalinity of ash, cc. N/lOacid/1 gm. 0,75 

Nitrogen: 

Total 1.60 

From casein. 0.42 

Protein: 

Casein 2.68 

Other protein , 7 . 38 

Fiber 1.48 

Nitr<^en-tree extract: 

Sucrose 65.09 

Lactose 4.83 

Other N-free extract 4.48 

Fat 10,00 

The sample appears to be as labeled. 

Three samples of unsweetened cocoa submitted by a consumer 
were of Dormal composition and quality. 

COFFEE, MODIFIED COFFEE, ETC. 

Fourteen samples of ground coffee, two of soluble coffee, one of 
Kaffee Hag and one coffee substitute have been examined. 

Two of these were submitted by the Dairy and Food Com- 
missioner. 16393 contained chicory and much starchy matt«r and 
W88 labeled coffee, cereal and chicory. 16721 appeared to be 
genuine and was passed. 

Sample 16158 sen^ by a purchaser to be tested for adulterants 
also appeared to be genuine. 

Kaffee Hag, 13980, is coffee from which the caffein has been 
largely removed. It was found to contain 0.12 per cent, caffein 
by weight and 0.10 per cent, of caffein calculated from nitrogen in 
the caffein residue. Previous results' were 6.04 and 0.03 per cent, 
respectively. 

Minute Brew, 13981, a substitute for coffee made from cereal 
grains contained 11.25 per cent, of protein {Nx6.25), 1.55 per 
cent, of material insoluble in hot water and was free from caffein. 

Partial analyses of eleven samples of ground coffee and two of 
soluble coffee are given in Table I. 
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The soluble coffees are evaporated and pulverized water ex- 
tracts of coffee. Another preparation of this type, viz., G, Wash- 
ington Prepared Coffee has been analyzed previously' in this 
laboratory, 

DESICCATED FOODS. 

A number of evaporated or dried food products made by the 
Keystone Instant Food Co., Inc., Danbury, Conn., have been 
analyzed. The products include Clam Broth, 16460; Vegetable 
Soup, 16461; Chicken Gumbo, 16462; Rice Pudding, 15463; 
Roast Beef Hash, 16464, and Corned Beef Hash, 15466. 

Another product of this type is Cheshire Rabbit, 15184, 15186, 
made by Cheshire Kitchens, Inc., 15 Park Row, N. Y. This is an 
evaporated prepared Welsh rabbit ready to serve after adding 
milk or water and heating. 

Our analyses of these products are as follows: 

Table II. — Analtsb-i op Desiccated Foodb. 

16460 1C461 16462 16463 16464 16466 16184 161S6 

No. % % % % % % % % 

Moisture 8.38 10.58 10,06 6.67 10.81 8-29 9.18 16.88 

Ash 34.51 13.67 8.22 3.0ft 7,15 8.39 7.43 7.88 

Protein 36.38 14.06 12.50 12.06 32.25 31.38 30.69* 28.10* 

Fiber 3.38 1.26 0.36 0.97 0.80 , 

Nitrogen-free.. J 13.40 15.74 

Extract 19.00 56.56 66.23 77.74 42.31 41.81 ' 

Fat 1.73 1.75 1.73 0.08 6.51 9.33 39.30 31,40 



Salt 29.20 2.-84 4.45 

Acidity, aa lac- 
tic acid.. 1.80 1.87 

Color natural Orange 1 

•Nitrogen x 6,38, 

DIABETIC FOODS. 

A number of diabetic preparations have been examined since 
our Bulletin 220 on this subject was published. Among them is 
an interesting product called Cellu Flour. 

Cellu Flour, 14565, is prepared by the Dietetic Cellulose Co,, 
Chicago. It is a carbohydrate substitute made from purified and 
bleached wood pulp, straw pulp or cotton fiber; it is white, taste- 
less and non-nutritive, containing no starch, sugar, fat or protein; 
and is used for filling out reduced diets such as indicated in the 
Allen Treatment of diabetes. While it furnishes no nourishment 
it is said to satisfy hunger and reduces the tendency to over-eat. 
It might be called a psychological food. 

The analysis of this flour is as follows : 

'Conn. Exp, Sta. Report 1916, pp. 186-7, 
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Moiflture 5 . 62% 

Ash 0.30 

FrotBin none 

Fiber 57.25 

Nitrogen-tree extract: 

Starch none 

ReducinK sugars: 

before nydrolysia none 

after hydrolysis none 

Other nitrogen-free extract (modi6ed celluaoseB) 36 . 93 

Ether extract trace 

By the conventional method of proximate analysis this material 
showed 57.25 per cent, of crude iiber and a nitrogen-free extract 
of 36.93 per cent. It was found, however, that neither the acid 
nor alkali digestates as obtained in the determination of crude 
fiber produced copper reducing substances and that therefor pre- 
sumably, httle of the material thus removed is available in diges- 
tion but consists rather of soluble cellulose complexes or modifica- 
tions. This emphasizes the inaccuracy that, in some cases, may 
attach to the interpretation of nitrogen-free extract as available 
carbohydrate in calculating calorie yields. 

Our attention was called by William G. Beale, of Chicago, and 
Bar Hai-bor, Me., to certain bakery products prepared from Cellu 
flour by the Woman's Baking Co., of Boston. This Company has 
submitted, at our request, a number of their products which are 
of particular interest. Samples were also submitted by Mr. Beale. 

The products examined are as follows: 

CeUu Muffins, 16256; Bran Muffins, 15257; Cellu Caraway 
Cookies, 15258; Cellu Lemon Cookies, 15269; Cellu Kisses, 15260; 
Cellu Nuts, 15314; Cocoa Nib Cookies, 16315; Spice Bran Cookies, 
15316; Cellu Vanilla Cookies, 15317; Cellu Soup Wafers, 15318; 
Cellu Biscuit 1S319; Caraway Bran Cookies, 15320. 

Table III. — Analyses of Cellu Flocr Products, gtc. 
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15260 


17.85 


4.09 


3.68 


23.00 


27.12 


1.29 


1.20 


26.22 


0.23 


205 


15314 


15.91 


5.71 


0.86 


6.38 


16.80 


1.07 


2-57 


23.82 


28.74 


3W1 








1 33 




6.05 




5-05 


29.17 


24.04 




15316 


18.31 


6.43 


1.12 


6.99 


6.90 


4.44 


7-77 


32,48 


18.68 


375 


15317 


17.16 


6.69 


0.71 


4.45 


16.98 


1.58 


2.22 


32.61 


19.31 


337 


15318 


U.22 


6.66 


0.64 


4.01 


14.97 


1.69 


2.43 


31.39 


24.63 


380 


15319 


32.81 


6.33 


0.53 


3.34 


14-26 


1.60 


1.41 


25.65 


14.60 


259 


15320 


12.24 


6.90 


,1.30 


8.13 


2.62 


3.15 


3.34 


38,61 


25.01 


43» 
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These Cellu products are conspicious for their low nitrogen 
(except 15260), low available carbohydrate (starch and soluble 
reducing sugars), high fiber and high nitrogen-free extract other 
than starch and sugar. The low or doubtful availability of the 
last named group should be borne in mind when interpreting the 
calorie yield which has been ealculat€d in the con\'entional way 
including all of the nitrogen-free extract. The bran and part- 
bran products have distinctly less fiber. 

Seven samples of liquors were examined with reference to their 
fitness for use in a diabetic dietarj'. Four of the samples were 
practically free from sugars, one contained a small amount, 3.09 
per cent., and two showed lai^er amounts viz. 14.2 per cent, and 
33.52 per cent. The last named amount is too high to be used 
with safety, and a stimulant with 14 per cent, of sugar should be 
used with caution. 

EGGS AND EGG PRODUCTS. 

Twenty-six samples of eggs were examined with reference to 
the composition of the shells. This work was done in collabora- 
tion with Prof. Dunn, of the Storrs Station. The figures given are 
on the basis of the air-dry shells with the inner membranous lining 
of the shell removed. 





Table IV 


— Analyses op Eqg Shells. 






wt. or Bb<li. 


Moiat 


ure. Ume 


>;ssr 


LCHHOD 


Sts. No. 






(CaO). 








% 


% 




%' 


15223 


5.7745 


0.55 52.20 


1,54 


45.42 


15224 


5.7643 


0.39 52.24 




46,07 


15225 


5.4725 


0.29 52,16 


2 ',48 


45,78 


15226 


6.0275 


0.35 52.08 


1,04 


46,25 


15227 


6.2050 


0.29 52.01 


1,20 


46,15 


15228 


5.1178 


0.40 51.56 


1,35 


46.39 


15229 


4.4340 


0.29 51,82 




46.15 


15230 


5.8283 


0,22 51,91 




45.70 


15231 


4.8030 


0,21 51,99 


i;43 


45.92 


15232 


5.0680 


0.23 53.28 




45,54 


15233 


6.3650 


0,34 53,28 




45.41 


15234 


5.5155 


0,50 51,85 


i^ei 


45,69 


15235 


5.084D 


0.60 62.69 




45.77 


15236 


5.4008 


0.63 52.18 




45.67 


lfi237 


5.0183 


0.64 52.36 




45.70 


15264 


4.8412 




49.40 






15265 


4.8932 




52.12 






15266 


5,4114 




51.04 






15267 


5.2107 




51.16 






15268 


5.5766 




51.12 






15269 


6.6312 




49.16 






15270 


5.3247 




51.56 






16271 ■ 


4.9495 




50.68 






15272 


5,7060 




50-88 






15273 


4-9926 




49.52 






15274 


5.4776 




60,32 


'.'.'.\. 
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EGQB AND EOO PRODUCTS. 



EoG Powder, 



One sample, No. 14680| was submitted for examination. It was 
labeled Aigo Baking and Cooking Compound, The Egg-0 Co., 
Baltimore, Md., and stated to consist of sprayed egg yolk, albumen, 
salt, powdered skimmed milk, starch, gelatin, bicarbonate of soda 
apd ti) be free from coloring matter. 

The presence of egg was indicated by a considerable amount of 
lecithin phosphoric acid and no artificial color was found. 

The anaylsis is as follows : 

No 1M80 

% 

Moieture 6.83 

Ash 9.47 

Protein (N x 6,25) 20.48 

Starch 26.40 

Fat 13.85 

Lecithin P,0, 0.46 

Color natural. 

Egg Noodles, 

Eight samples of noodles were examined and the partial analyses 
are given in the following tabulation. 

Table V. — Partiai. ANALrais op Eqo Noodles, 

Sts. Lecilhia 

No. Brand. MftDufactuiei or Dealer. Asb. Prowia. PiOi. Color. 

% % % 

13204 Mohican. Mohican Co., Bridgeport 0.88 16.25 0.044 natural 

13205 Mueller's. C. F. Mueller Co., Jersey City 1.15 13.88 0.037 natural 

13208 Warner's. Warner Macaroni Co., Inc., 

Syracuse, N. Y 0.68 14.88 0.028 natural 

13209 Freihofer's. Freihofer Baking Co., 

Philadelphia, Pa 0.51 12.94 0.034 natural 

13935 Climax. The Pfaffmann Egg Noodle Co., 

Cleveland, Ohio 1.66 13.44 0.045 natural 

13037 Egg Soup Pastels. Freihofer Baking Co., 

Philadelphia, Pa 0.78 13.19 0.029 natural 

13962 Quaker. Quaker Oats Co., Chicago 0.75 15.00 0.066 natural 

13970 Brown Hen. American Macaroni Co., 

Camden, N. J 1,04 16.56 0.043 natural 

The lecithin phosphoric acid content is taken as an index to the 
amount of e^ material present. Accepting Juckenack's stand- 
ard', 0.0225 per cent, of lecithin phosphoric acid may be found in 
noodles prepared without eggs and this amount is more than 
doubled by the addition of egg or egg yolk in the proportion of 
one to a pound of flour. Figures less than 0.035 or 0.040 per cent. 
do not indicate appreciable amounts of eggs. 

, p. 138: Leach, Food Inspection and 
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Dehtdrated Eoos. 

Two samples of dehydrated fresh eggs were examined. These 
were Atlas Brand, 13173, Atlas Specialty Co., New York and 
Community Brand, 13169. The Sweet Nut Butter Co., Boston. 

Analyses are as follows: 

No 18173 13169 

MoUture 6.25 6.62 

Ash 3.42 3.50 

Protein 40.44 43.00 

Fat 46.12 42.29 

Lecithin F|Ot. .. 1.37 1.33 

These analyses agree with those of similar products previously 
examined^ and show the substance of whole egg material. 



FATS AND OILS. 
Olive Oil. 
Five samples of olive oil have been examined and all were passed 
as genuine. Two of these were sent by the Dairy and Food Com- 
missioner and three were submitted by individuals. 

Cooking Fats. 
Two samples of Snowdrift Pure Vegetable Shortening 13972 and 
18404 and one of Peerless Paste 16158 were examined. Snowdrift 
is a vegetable product consisting of, or containing cottonseed oil. 
Peerless Paste contains cottonseed oil but not butter fat although 
other fat of animal origin may be present. It is interesting to note 
that this sample responds to tests for cairotin although the material 
is not sensibiy colored. 

BtlTTEE. 

Twenty-three samples of butter have been examined of which 
twenty-two were submitted by the Dairy and Food CommissioneF. 
Eighteen were passed and five contained excess of water and were 
deficient in fat. Butter and renovated butter must not contain 
less than 82.5 per cent, of milk fat and renovated butter must not 
contain more than 16 per cent, of water." There is no standard for 
mobture in the definiUon of butter but obviously it cannot contain 
much over 16 per cent. 

The five samples which did not meet the above requirements are 
tabulated as follows : 



'Conn. Esp. Sta. Bull. 210, p. 212, (1918). 
'State Regulation 48. 
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Butter Below Standard. 


D.U.N 

18105 


SuldljT Dealer (Kew Han n). Water. Cuid. Bait. *to. Fat. Kefraetio 

% % % as'C 

"Undei^Erade" butter J. L. Gold 28.44 1.28 70.28 53.1 


16898 
18476 


Sweet Butter 
RenoTated Butter 


MorriaGold 22.08 77.92 50.6 
Morris Gold 29.77 0.93 69.30 52-3 


16900 
18302 


Sweet Butter 
Sweet Butter 


LiebmannAGold 27,03 72.97 51.2 
Liebmaiin&Gold28.71 1.18 70.11 53.0 



The adulteration in the above cases consists of excess water and 
consequent deficiency of milk fat. Sample 18105 was sold for 
about one half the market price of butter and was marked under- 
grade so that its substance and quality were not misrepresented. 
Samples 16898, 18476, 16900 and 18302 were renovated. 

Oleomargarine. 

Five samples, all submitted by the Dairy and Food Commis- 
sioner, were examined for coloring matter, but no evidence of added 
dyestuffs was obtained. In no case was the product sold for 
butter. 

Ndt Margarine. 

Two new brands of this product have been examined, 13963, 
Delicia and 1S971, Palmine, both sold by Van Dyke's Tea Store, 
New Haven, The analyses of these brands and of eight brands 
previously reported' are given in Table VI. 

GELATIN, ETC. 

Seven unofficial samples of gelatin were submitted by the Dairy 
and Food Department for examination. Three of these were 
distinctly inferior products indicated by bad odor, high fat or high 
keratin, or both, and in one case by excessive arsenic content. 

The data on these products are as follows : 

Designation of sample A 15 A 16 A 21 

Total nitrogen 15.69% 15.23% 14.92% 

Ash 1.90 2.95 2.84 

Fat 0.17 0.30 0.45 

Keratin 0.09 0. 18 0.11 

Arsenic 1 :500,000 1 :50,0O0 trace 

Copper none none .... 

Odor disagreeable alight disagreeable 

Water solution, cold cloudy very.cloudy cloudy 

hot clear cloudy .... 

The ash should not .exceed 2 per cent., the fat and keratin should 
not be much in excess of 0.08 per cent, each, arsraiic does not 

'Conn. Exp. Sta., Bull. 210 p. 203, (1918). 
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Table VI. — Analtsbb of 



1 




1 








8169 


Cocoanut, Nucoa Butter Co., Soho Park, N.J 


6.53 










Gem, Swift & Co 




9911 


Benefit. Sweet Nut Butter Co., Boaton, Mass 


12.35 


9938 


Nut Marigold. Marigold Margarine Fact. 5th Dist., N.J. 


14.71 















ordinarily exceed 1:700,000, a good product should be without 
odor, and the water solutioo should be clear. ^ 

A product used as a substitute for gelatin in ice cream manu- 
facture was also submitted, No. 16396. This was found to consist 
chiefly of starch and Indian gum. Tests for gelatin and tragacanth 
were negative. The sample contained 2.48 per cent, of ash, 1.60 
per cent, of nitrogen and 37.17 per cent, of starch. 

ICE CREAM. 

Chapter 260 of the Public Acts of 1919 regulates the manufacture 
and sale of ice cream in this State. It provides that the milk fat 
content of ice cream (plain) shall be not less than 8 per cent, and 
that of fruit and nut ice cream not less than 6 per cent. The 
presence of boric acid, salicylic acid, formaldehyde, saccharin, 
salts of copper, iron oxide, ochres and injurious colors or flavors in 
any ice cream is prohibited. Harmless permitted colors and 
harmless imitation flavors are allowed if their presence is declared. 
The "use of harmless vegetable gums and gelatin is permitted; and 
ice cream containing less fat than that required by the standards 
may be manufactured and sold provided the true fat content is 
made know to the purchaser by suitable signs or labels. 

The Dairy and Food Commissioner made a preliminary in- 
spection last year and several hundred samples were taken. These 
were used as a basis for hearings to advise manufacturers and others 

■Conn. Exp. Sta. Bull 219 p. 221, (1919). 
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ice creau. 
Nut Margarine^. 



^ 






1 


I 


1 




S 


e 








^ 




























U 








1 


1 


t 


£ 


ii 


-S 


1^ 


3 


z 


% 


% 


% 


% 














83.40 


0.45 


40.0 




txr' 


brown 


0.69 


1.68 


91.20 


0.39 


37,2 


7.50 




0.75 


1.14 


86.83 


0.47 


39.0 


6.15 


yellow 


yellow 




6.06 


81.75 


0.25 


39.0 


6.37 


' yellow 




1.36 


2.91 


83.09 


0.95 


40.0 


6.69 






1.29 


2.08 


84.27 


1.11 


37.0 


6.22 


yellow 






3.00 


85.01 


0.19 


38.5 


6.50 


yellow 




1.19 


1.51 


82.58 


1.03 


38.0 


6.62 






1.66 


1.93 


85.74 




35.5 


6.40 


yellow 


yellow 


0.83 


4.33 


81.76 




36,5 


7.90 




yellow 



fif the provision^ of the law. Subsequently 82 official samples 
were taken of which only three were found to be below standard. 

During the past year 47 cities and towns were visited and 400 
samples collected. The distribution of the samples and results of 
analyses are given in the following summary. 

No. ol Simplea 

Unlaw Ftt MDt. 

Kind ol lea Cmm. ooUeotad, (MniUri]. below aUDilBrd. 

Plain ice cream 331 45 13.6 

Fruit ice cream 66 2 3.0 

Nut ice cream 3 0.0 

Total 400 47 11.8 

A comparison with the results obtained last year based upon the 
percentages of milk fat in the sample is as follows: 



lUnc* ol F«t. 


B.mpl...""p«.eo.. 


8,mpl«. 


Per c*Bl. 


8 to 8.9 


15 18.3 


79 


19.7 


9 to 9.9 


10 12.2 


55 


13.8 


10 to 11.9 


26 31.7 


83 


20.8 


12 to 13.9 


15 18.3 


67 


16.7 


14 to 19.9 


13 15.8 


56 


14.0 






2 




Below 8.0 


3 3.7 


58* 


14.6 


Total 


82 100.0 


400 


100.0 


ludee 11 fruit c 


■eamg of legal standard. 







The results of the inspection durii^ the past year are given in 
detail in Table VII. Figures below 8 per cent, in the case of plain 
ice cream and below 6 per cent, in the case of fruit and nut c 
' 1 full face type. 
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Table VII. — Analyses or Ice Cbeam. 



D.C. 

No. 


Denier. 


Msnufwturer- 


F..™. 


T 




BRtDOEFORT. 

J E Broderick 


Stratford Candy 
Kitchen 

HarriflHart 

Own make 

Own make 

Own make 

Own make 

Stratford Ice 
Cream Co 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make ».. 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Huber Ice Cream 


Chocolate .... 
Chocolate 

Chocolate 

Chocolate .... 
Chocolate 

Chocolate , , . , 
Chocolate .... 
Chocolate .... 
Chocolate 

Chocolate.... 

Chocolate 

Chocolate 

Chocolate... 
Strawberry. . . 
Strawberry . . . 
Strawberry . . . 
Strawberry . . . 
Strawberry . . . 
Strawberry . . . 
Strawberry . . . 
Strawberry . . . 

Vanilla 

VaniUa 

VaniUa 

VaniUa 

VaniUa 

VaniUa 

VaniUa 

VanUla 

VanUla 

VanUla 

VanUla 

VanUla 

VaniUa 

VanUU 

VanUla 

VaniUa 








12.2 








17345 


Eagle Confectionery Co 


9.2 

8 


















8.0 


17342 
18440 


Andrew Muaante. . ,< 

New England Ice Cream Co 


9.6 
8.0 












11.2 


18449 


Strand Confectionery Co 


8,4 


18226 


Crystal Palace Cont. Co 

E L Graves 


11.4 












6.8 


18441 


New England Ice Cream Co 


9.6 


17338 






18222 
17339 


Crystal Palace Conf . Co 


10.8 
8.8 


17334 


Eagle Confectionery Co 


8.0 






11.2 










Lane Confectionery Co 




17333 


Own make 

Own make 

Own make 

Own make 

Own make 

Huber Ice Cream 


12.4 


18439 
18442 


New England Ice Cream Co 


10.0 
11.6 






6 4 
















Own make 

Own make 

New England Ice 
Cream Co 

Own make 










17325 






18448 


Strand Confectionery Co 


8.8 
11.6 


17929 


Bristoi.. 


Own make 

New Haven Dairy. 

Own make 

Own make 

Own make 

Own make 


Chocolate 

Chocolate 

Chocolate... 

ChocoUte 

Strawberry , . . 
VanUU 


12.0 




J A Kennedy 


8.0 








17923 


St. Clair Confectionery Co 


14.2 
11.6 
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ICE CREAU. 



Table VII.— Analyses op Ice Crbau. — Continued. 



D. C. 
No. 


D«l«. 


„„.,„.™,. 


Flayot. 


F.t. 




Beibtoi.— ((»ndHrfed) . 


New Haven Dairy 


Vanilla 

Vanilla 

VaniUa 








9.0 




Own make 

Own make 




17922 


St. Clair Confectionery Co 


14.4 




Cos Cob. 


Horton Ice Cream 


Strawberry... 
VanilU 






M. Taylor 




18204 


Horton Ice Cream 








8.0 










Danbubt. 


Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 


Chocolate. . . , 

Chocolate. . . . 
Chocolate. . .. 
Strawberry . . . 
Strawberry . . . 
Strawberry. , . 

Vanilla 

Vanilla 

Vanilla 

Vanilla 






H E Northrop 


12.4 






T 








18254 
18255 


Charles Ryder Ice Cream Co ... , 
Charles Ryder Ice Cream Co.. . , 


10.0 
11.2 






8.0 


18253 


Charles Ryder Ice Cream Co 


10.4 






9.4 




Daniklson. 


Own make 

J. H. Bouthillier... 

Own make 

J. H. BouthUlier. . . 

Own make 

J. H. Bouthillier. . . 
New Haven Dairy 

Own make 

Own make 

Own make 


Chocolate 

Coffee 

Coffee 

Strawberry . . . 
Strawberry... 

Vanilla 

VaniUa 

VaniUa 

VaniUa 

Vanilla 




17763 


Ephrcm Auger 

Cola BroB 


6.4 

8.4 


17762 


Ephrem Auger 


6.S 






11.4 


















9.0 






7.4 










East Post Chester 




Chocolate 

Strawberry. . 
VaniUa 










8.0 




















Fairfield. 


Huber Ice Cream 
Co . 


VaniUa 








9.4 




Huber Ice Cream 
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Table VII.— AnaIiYSBs op Ice Creau. — CojUinued. 



"£: 


D.^„. 


M„.,..,.,„. 


riivgr. 


Fat. 
% 


17501 


Faeminoton. 


Hackney 


Chocolate .... 

Vanilla 








Hackney 










17917 


FORESTVILLE. 


Own make 

Own make 

Own make 

Own make 

Own make 

White Rock Ice 

Cream Co 

Own make 

Own make 


Chocolate. , , . 
Chocolate ... 

Maple 

Strawberry . , . 
Strawberry . . . 

Vanilla 

Vanilla 

Vanilla 




17913 
17915 
17918 


White Rock Ice Cream Co 

White Rock Ice Cream Co 


9.8 
9.2 


17914 


White Rock Ice Cream Co 


9.4 






10.0 


17912 


White Rock Ice Cream Co 


10.6 




Greenwich. 


Horton Ice Cream 


Chocolate 

Chocolate 

Chocolate. . .. 
Chocolate... 
Chocolate .... 
Chocolate. . . . 

Coffee 

Strawberry . , . 
Strawberry . . . 
Strawberry , . . 
Strawberry . . . 

Vanilla 

Vanilla 

Vanilla 

Vanilla 

Vanilla 

Vanilla 

Vanilla 

Vanilla 

Vanilla 

VanilU 






Finch's Pharmacy 




18289 


Horton Ice Cream 






Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Horton Ice Cream 
Co 




18280 




8 2 














18203 


Pickwick Shop 




18283 


J. H. Hall 


8.0 


18286 


W B Libano 










16168 


BoawellDrug Co 






Horton Ice Cream 






W. E. Fitch's Pharmacy 




18288 


Horton Ice Cream 






Horton Ice Cream 
Co 












Own make 

Own make 

Own make 

Own make 

Own make 

Own make 






















18201 


Pickwick Shop. 


















Groton. 


Own make 

Own make 


Chocolate .... 
Vaniila...... . 


7.2 
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Table VII. — Analtsbb of Ice Crbah. — CorUinued. 



"».■= 


Deider. 


MMiufMtmn. 


^.vo. 


Fat. 
% 




Habtford. 


Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Uartf or4 Ice Cream 


Chocolate. . 

Chocolate 

Chocolate 

Chocolate ... 

Chocolate 

■ Chocolate .... 

Chocolate 

Chocolate 

Chocolate 

Chocolate, ... 

Chocolate 

Chocolate. . . . 
Strawberry , . . 
Strawberry , . . 
Strawbe ry... 
Strawberry . . . 
Strawberry , , . 

VaniUa 

VaniUa 

Vanilla 

VaniUa 

Vanilla 

Vanilla 

Vanilla 

VaniUa 

Vanilla 

Vanilla 

Vanilla 

VaniUa 

VaniUa 

French Vanilla 




17904 

17852 


Atlas Confectionery Co 


8.8 
10.4 


18096 
17902 


Crown Confectionery Co 

Eagle Confectionery Co 


11.6 
14.4 

11.2 








17909 




14.0 


18097 


Liberty Confectionery Co 


10.8 




















18098 




■12.8 


18099 
18090 


Liberty Confectionery Co 

Royal Candy Co 


11.4 
11.2 








17903 

17851 


Atlaa Confectionery Co 


12.6 
12.0 


18094 

17901 


Crown Confectionery Co 

Eagle Confectionery Co 


13.2 
16.0 
11.6 








17910 




15.4 


18095 

17857 


Liberty Confectionery Co 

Newton Robinson & Co 


8.4 
8.2 








17907 


J. P. Treautafelacoa 


11.2 
















Jewbtt Citt. 


Own make 

Own make 

Own make 

Own make 

Own make 

Own make 


Chocolate . . , , 
Chocolate .... 
Chocolate .... 

Lemon 

VanUla 

Vanilla 








S.6 








17774 




8.8 


18230 


Alleandro Pieraccini 


6.7 






8.3 




KiLLINGLY. 


Own make 

Own make 


Coffee 

Vanilla 


4.8 












5.4 


17843 
17845 
17844 
17842 


MANCHEeTER. 

Manchester Dairy Ice Cream Co. 
Mancheater Dairy Ice Cream Co. 
Manchester Dairy Ice Cream Co. 
Manchester Dairy Ice Cream Co. 


Own make 

Own make 

Own make 

Own make 


Chocolate 

CofTee 

Strawberry . . , 
VaniUa.-. 


9.4 
11.6 
12.0 
12.0 
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Table VII. — Amiiltbbs or Ice CBBAii.^^onlinuerf. 



"sS 


Dealer. 




nBToi, 


'%•■ 


17279 


Meridbn. 


Own make 

Own make 

Own make.. 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

J. F. Furman 

Own make 

Own make 


Caramel 

Cherry Bisque. 

Chocolate 

Chocolate 

Chocolate 

Maple Nut . . . 
Strawberry . . . 
Strawberry , . . 
Strawbeny . . . 
Tutti Fruitti, - 

Vanilla 

Vanilla 

Vanilla 

Vanilla 
Vanilla 


14.6 


17281 


Albert Eiohom 










17284 




11.8 


17288 


New Haven Dairy Plant 


10.6 


17286 




7.2 








17289 
17290 


New Haven Dairy Plant 

New Haven Dairy Plant 


«.2 
9.0 


17280 




14.8 


17292 




6.0 








17287 


New Haven Dairy Plant 


9.6 


17348 


MlLfORD. 


Stratford Ice 
Cream Co 

Own make 

Own make 

Own make 

Connie MeGaugh- 


.Vanilla 

Chocolate. . , . 

Coffee 

Vanilla 

VaniUa 






MoosuF. 


11.6 








17767 


Habbib Abbodd 


6 4 


















7.6 


18691 


Mystic. 


Own make 

Own make 

Own make 

Own make 

Own make 

Own make 


Chocolate 

Coffee 

Coffee 

Vanilla 

Vanilla 

Vanilla 


12.0 














18694 


E W. Haekell 


13.6 


















15.2 


17880 


New Britain. 


Hartford Ice Cre&m 


Chocolate 

Chocolate 

Chocolate .... 
Chocolate. ... 
Chocolate .... 
Strawberry . . . 

Vanilla 

Vanilla 

VaniUa 

VaniUa 

VanUIa 

Vanilla 












Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

New Haven Dairy 

Own make 

Own make 

Own make 




17883 




11.6 


17306 


St. Clair Confectionery Co 


11.6 


17306 


St. Clair Confectionery Co 


12,0 








17881 


Edith Kopel 


9.2 








17304 
17301 


St. Clair Confectionery Co 


11.6 
13.6 




^ 
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Table VII. — Analyses of Ice Cream. — Continued. 



■S.': 


Desler. 


Manutucturer. 


.,..„. 


'%*■ 




New Haven. 


Own make 

New Haven Dairy 

Own make 

Semon Ice Cream 
Co 


Chocolate .... 
Chocolate... 
Chocolate .... 

Chocolate... 
Chocolate .... 

Chocolate 

Chocolate. .. 

Chocolate 

Peach 

Strawberry . . . 
Strawberry . . . 
Strawberry. ,. 

Vanilla 

VanUla 

VanUla 

VanUla 

VanUla 

VanUla 

Vanila 

VanUla 






























Own make 

New Haven Dairy 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

New Haven Dairy 

Own make 

Semon Ice Cream 














8 4 








17311 




6.4 






7 












8.0 






7.S 








17259 


Huylers 


11.8 














18462 


Own make 

New Haven Dairy 

Own make 

Own make 


8,4 














17309 


Peter Vallani 


9.6 










New Lonw>n. 


Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own roake 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 


Chocolate. . . . 

Chocolate 

Chocolate 

Chocolate 

Chocolate 

Chocolate .... 
Chocolate .... 
Chocolate .... 
Chocolate .... 

Chocolate 

Coffee 

Lemon 

VaniQa 

VanUla 

VanUla 

VaniUa 

VanUla 

VanUla 

VanUla 

VanUla 

Vanilla 

VaniUa 

VanUla 

VanUla 




18671 




8.4 


















11.8 














18675 




15.2 






12 8 








18681 




13,2 


















11.2 














18668 




13.6 














18684 


Basil D. Nichob 


14,0 














18674 




17.2 
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Table VII. — Analtseb of Ice Cream. — Continued. 



No.' 


Dedet. 


ManufMturer. 


F>.v™. 


Fat. 
% 




N0RWAI£. 

Combia Candy Kitchen 


DeKlym 


Chocolate. . . . 

Chocolate 

Chocolate, , . 

Chocolate ... 

Chocolate 

Chocolate ... 

Coffee 

Strawberry , . . 
Strawberry . . . 

Strawberry , , . 
Strawberry , . , 
Strawberry , . , 

Vanilla 

VaniUa 

VanUla 

VanUla 

VanUla 


8 




Own make 

Own make 

Horton Ice Cream 




18271 




13.2 










C. DeKlym 




18293 


Own make 

Own make 

Own make 

Own make 

Own make 

Horton Ice Cream 
Co 


8.0 










CocEinoa & Notis .' 




18299 


CombiB Candy Kitchen 


8.0 












7.9 




Own make 

Own make 

Own make 












Cochinoa & Not^ 


13.2 




Combis Candy Kitchen 






Own make 

Own make 

Own make 






C. DeKlym 


8.0 












9,5 




Norwich. 


Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make. . 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 


Chocolate 

Chocolate 

Chocolate ... 

Chocolate 

Chocolate , , , . 

Chocolate 

Coffee 

Strawberry , . , 
Strawberry , . . 
Strawberry , , , 
Strawberry . , , 

Vanilla 

VanUla 

VanilU 

Vanilla 

Vanilla 

VanilU 

Vanilla 

Vanilla 

Vanilla 

VaniUa 




17792 


ChriHt Bell 










17790 




8.2 














17785 


Crystal Confectionery Co 


9.0 








17781 




10.2 














17784 


Crystal Confectionery Co 


8,8 








17796 


James Ganosel 










17789 




12, f 


17788 




5.7 






















North Grosvenordalb. 


Nectar Products 


Chocolate. . . 
Strawberry . , 

VanUla 

VaniUa 






TheopheluH Donville 




16850 


Own make 

Nectar Products 


8.8 










Theophelufi Donville 




16849 


Own make 


■ 8.-^ 
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Table VH.~ANALraEs of Ice Cream.— C<m(inued. 



%s- 


DHjer. 




„„.. 


F.t. 


18242 


Pawcatuck. 


Own make 

Own make 

Own make 

Own make 


Chocolate 

Coffee 

Coffee 

Vanilla 


!2.8 






15.2 








1S240 


CharlcB Vardilos 


15.2 




PCTSAU. 


Progresa Mtg Co.. . 

Own make 

Smith Bros 

Anderson & Pat- 


Chocolate 

Chocolate 

Chocolate,.,. 

Strawberry . . , 

Vanilla 

Vanilla 

Vani6a 

VaniUa 










17758 


















17753 


Anderson A Pat- 










17755 


Progress Mtg. Co. , 

Own make 

Smith Bros 


9.6 




J E Talbot 


5 3 












9.3 


18002 


ROCKVILLE. 


Own make 

Own make 


Chocolate 

Chocolate 

Coffee 

Coffee 

Pineapple .... 
Strawberry . . . 
Strawberry . . , 

Vanilla 

Vanilla 

Vanilla 


4.7 














18004 




Own make 


4 2 








18748 




Own make 

Own make 


14.8 


1S003 


John E. Gawtrey 


2.8 


17846 




Own make 

Own make 


14.4 






3 9 










SOMBBS. 


Own make 

Own make 


Strawbeny . . . 
Vanilla 




18006 




13.2 








18009 




Own make 

Own make 


Chocolate 

Vanilla 
















17839 


South Manche^jter. 


oooo< 


Chocolate 

Coffee 

Strawberry . . . 
Vanilla 
















17838 








South Nokwalk. 

New England Candy Co 

Charles Thomas 




18428 
18426 


Own make 

Own make 


Chocolate 

Chocolate .... 


12.6 
12.0 
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Table VII. — Analyses of Ice Creaii. — Continued. 



DC, 


Dealer. 


MsnulKturer. 


FiBTor. 


%' 


18431 


South Norwauc — (conduded). 
Henry Wilkina 


Own make 

Own make 

Own make 

DeKlym 


Chocolate .... 

Chocolate 

Peach 

VaniUa 

VaniUa 

VaniUa 

Vanilla 

Vanilla 


1.2 






4 5 








18429 




10.0 






Own make 

Own make, , . : 

Own make 

Own make 




1S430 


Henry Wilkins 


3.6 






3 4 












7.0 




South PORT. 
M. R Perry 


Semon Ice Cream 
Co 


Chocolate , . , , 

VaniUa 

Vanilla 












Semon Ice Cream 
Co .... 








10.4 




Horton Ice Cream 














9.7 




Staueord. 


Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Star Confectionery 


Chocolate 

Chocolate 

Chocolate 

Chocolate , , , , 
Strawberry , . , 
Strawberry , . . 

VanUla 

VanUla 

Vanilla 

VanUla 

Vanilla 

VanUla 

VanUla 

VanUla 

VanUla 










18209 




S,6 


























18214 




15,2 






5 2 








18221 


G. K. Lawrence 


13.4 






6 2 


18207 


PaulSabini 






Own make 

Own make 

Own make 










18210 




12.8 










Stonington. 


Maine Creamery 


Chocolate 

Chocolate. , ,. 

Coffee 

Coflee 

VanUla 

VaniUa 










18239 


Own make 

Maine Creamery 
Co 












Paul Schepis 


8.4 




Dolby Ice Cream 












Own make 

Dolby Ice Cream 




18696 


Paul Schepie 














11.1 
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,Table VH, — Analtbes op Ice Cream. — Contintied. 



"k^: 


Dealer. 


Msnufscturer. 


Flavor. 


Fat. 


17327 
17328 
17326 


Stratford. 

Stratford Candy Kitchen 

Stratford Candy Kitchen 

Stratford Candy Kitchrai 


Own make 

Own make 

Own make 


Chocolate 

Strawberry . . . 
VaniUa 


8.8 
11.6 
12.8 




SUFFIELD. 


New Haven Dairy 

Own make 

Own make 

New Haven Dairy 
Own make 


Chocolate... 
Chocolate .... 

Strawberry . . . 

Vanilla 

Vanilla 

Vanilla 












F H Reid 


6.1 








17868 


F. H Reid 


10.8 






10.0 












Thompson viLLB. 




Chocolate. . , . 
Chocolate. . . . 
Strawberry . . . 
Strawberry. . , 

Vanilla 

VaniUa 

Vanilla 








Own make 

Own make 




















New Haven Dairy 

Own make 

Own make 


8.6 








18012 




13.2 










TORRINGTON. 






























Uncasville. 


Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 


VaniUa 

Chocolate.... 

Chocolate 

Chocolate .... 
Maple Nut . . . 
Strawberry. ,, 
Strawberry. .. 

Vanilla 

Vanilla 

Vanilla 




175M 

17865 


Union VILLB. 

Hackney Ice Cream Co 

Hackney Ice Cream Co 


7.1 
8.0 
S.O 








17506 


Hackney Ice Cream Co 

Heiman Ice Cream Co 


.6.8 
11.2 








17503 

17860 


Hackney Ice Cream Co 

Heiman Ice Cream Co 


9.6 
10.6 




Wallingfobd. 


Own make 

Own make 

Own make 


Chocolate .... 
Strawberry . . , 
VaniUa 




17295 


Ally & David 


11.8 




AUy & David 
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Table VII, — Analyses op Ice Creau. — Concludtd. 



-^s 


Dealer. 




r,™. 


Fat. 

% 




Wacreoan. 


Own make 

Own make 

Own make 

Own make 


Chocolate 

Coffee 

Vanilla 

Vanilla 






























West Haven. 
J. D. lUions 


Semon Ice Cream 


Chocolate 

Chocolate 

Chocolate 

Chocolate .... 
Strawberrj- . . . 
Vanilla 












Hairia Hart Ice 
Co 












Semon Ice Cream 












New Haven Dairy 












Harris Hart Ice 
Cream Co 

Harris Hart Ice 
Cream Co 








9.2 






9.6 




Wbstport. 
J. J O'Connor 




Chocolate .... 

Chocolate 

Chocolate. . .. 

Chocolate 

Coffee 

Coffee 

Peach....: ... 
Strawberry . . . 

Vanila 

Vanila 

Vani U 

Vanila 








Own make 

Horton Ice Cream 
Co 














6.0 




Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 

Own make 














15.2 
















Hallock & Holbrook 


















Peter Yanclaa 












Windsor Locks. 


Homer Ice Cream 


Chocolate. . ,. 
Chocolate .... 

Maple Nut. , . 

Vanilla 

Vanilla 
Vanilla 

VaniUa 












Peter FoBsa 

Own make 

Own make 

Own make 

Own make 

Peter Fossa 

Homer Ice Cream 


8.8 






7.6 


















3.2 


















13.2 
















10.1 
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The averages given for each city or town do not of course 
adequately represent the true conditions in the several localities. 
Data as to the gross sales of the various grades is necessary to show 
the true average quality available. For the same reason the 
avfer^e for the total number of samples does not properly represent 
the average market condition in the State; and the double standard 
further complicates the calculation. The larger manufacturers 
have naturally standardized their products at a figure close to the 
legal standard and their combined output constitutes the greater 
part of the gross supply. Of the smaller producers many, no doubt, 
are unwittingly furnishing rich cream through lack of careful 
factory control while others may be intentionally supplying an 
extra quality product to a limited or special class of trade. At any 
rate the figures show many samples testing well in excess of 8 per 
cent, and the average of all samples collected is 10.1 per cent. 

Forty-seven samples, or 11.8 per cent, of the total number were 
below standard. 

Of 4 samples submitted by individuals 1 was below standard. 

MILK AND MILK PRODUCTS. 

Market Milk. 

Ten hundred and fifty-four samples of market milk have been 
examined for the Dairy and Food Commissioner, classified as 
follows: 

Not found adulterated ."" 752 71 .4% 

Adulterated by dilution with water 58 5.5 

Adulterated by Bkimming 18 1.8 

Adulterated by reason of being r 

below standard in solids and solids-not-fat 100 9.4 

below standard in solids and fat 19 1.8 

below standard in solida, fat and aolids-not-fat. . 107 10 . 1 

Total 1054 100.0 

The number of samples found diluted with water is conspic- 
uously less than in preceding years. Our data with respect to the 
quality of milk by oflScial inspection summarized for the periods 
1913 to 1917 inclusive and 1918 to 1920 inclusive are as follows: 

Not found adulterated 

Adulterated by dilution with 

Adulterated by Bkimming 

Otherwise adulterated or below 
standard 

Total 



43.0% 


P«iQd 1918-1920. 

2246 60.9^ 


14.6 
1.9 


367 
■ 131 


9.9 
3.6 


40-6 


946 


25.6 


100.0 


3,690 


100,0 
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This Bumiuarizes the history of the inspection of market milk 
for the past eight years and indicates a substantial improvement 
. in the quality of tms important product. This summary does not 
adequately represent the general quality of the milk in the State 
for the reason that, as we have stated previously, official samples, 
in perhaps the majority of cases, are taken upon suspicion of 
inferiority or adulteration and in response to complaints of local 
milk inspectors, health officers or dairy technicians. It is reason- 
able to presume therefor, that the aven^ quality of milk sold in 
the State as a whole is better than the above figures indicate. 

Samples found adulterated during the past year, other than 
those below standard are given in Table VIII. 

Mile Subuitted by Individuals. 

One hundred and two samples of milk were examined for con- 
sumers, producers and others of which seventy-five were passed 
and twenty-seven were adulterated or below standard. None of 
these require particular comment. 

Cream. 

Two samples were submitted by the Dairy and Food Com- 
missioner and four by individuals. 

Tester's License. 

Four samples of cream and two samples of milk have been 
examined to check candidates for certificates as provided in Sec. 2, 
Chapter 221, Public Acts of 1917. 

Imitation Milk, etc. 

13976. Super-^ream. Walter Jahn's "Super-Cream" made 
by the Rico Milk Products Co., East Troy, Wisconsin. Stated 
to contain at least 24 per cent, butter fat, and 31 per cent, total 
solids. Price 27 cents per can containing 7.5 ozs. 

Analysis showed the following composition : 

Diluted with 

SoUds 31.56% 6.26% 

Aeh 0.67 0.11 

Protein 3.06 0.51 

Sugar 3.83 0.64 

Fat 24.00 4.00 

Net weight 7.5 ozs 

The composition as stated on the label is substantiated by the 
analysis. However, the statement, which appears on the label, 
that "Super-Cream can be used wherever a rich milk is deared 
by the addition of five parts of water" is misleading. Such dilution 
would yield a product which approaches rich milk only as regards 
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MILK AND MILE FBODUCTS. 

Table VIII. — Addltbbated Milk. 
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Table VIII. — Adulterated Milk. — Concluded. 









9,47 
9.82 

9,62 
8.90 


1.] 

1.5 

1-2 
0,9 


18984 
18982 
18980 


H 
J, 

T 


Israel & Son 

T. Nichols 


11 

11 
10 


28 
17 
66 




18709 


New China Co. . . . 
N. v., N. H. & H. 

Co.'s Restaurant 


R-R. 


2.7 















fat content as shown by the calculated analysis. The diluted 
product would be watered cream, not rich milk. 

13176. En- Zo. "Imitation Milk. A compound of evaporated 
skimmed milk and refined cocoanut fat". Stated to contain 6.1 
per cent, vegetable fat and 24 per cent, total sohds. Made by the 
Enzo Company, Denmark, Wisconsin. 

13970. Carolene. "A compound of refined nut oils and evapo- 
rated skimmed milk." The label also states that the product is 
composed of "fresh cow's milk, butter fat removed and highly 
refined cocoanut oil substituted", and that it contains 24 per cent, 
sohds and 6 per cent, refined nut oils. Made by The Carolene Co,, 
Inc., 130 No. Wells St., Chicago. 

These products are of the same type as Hebe, a sample of 
which has already been examined in this laboratory.' 

The composition of these products is shown by the following 



"Conn. Exp, Sta,, Bulletin 210, p, 234 (1918). 
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Number 13176 13970 

SoUds 23. 19% 24.86% 

ABh 1,50 1.59 

Protein 6.76 6.89 

Sugar 8.79 10.48 

Fat 6.14 5.90 

Conetaata of fat: 

Butyro-refractometer at 40°C. 36.8 36.00 

Reichert-Meissel No 9.2 

Milk Powdeb. 

Four samples of milk powders have been examined, 

Klim brand, Powdered Whole Milk, 14412; Klim brand, Pow- 
dered Skimmed Milk, 14413; and Powdered Modified Milk, 15037, 
for infant feeding, all" made by the Merrell-Soule Co., Syracuse, 
N. Y. 

Powdered Skimmed Milk, 14609, made by the National Dry 
Milk Co., Dacoming, Wisconsin. 

Products of this class examined by us in previous years have been 
summarized in an earlier Bulletin' from this laboratory. 

Analyses of the products examined this year are as follows : 
Table IX. — Analyses of Milk Powdekb. 

14412 14413 16037 14B09 

Moisture 3.23 4.00 2.76 5.03 

Ash 5.98 8.23 7.15 7.88 

Protein (N x 6.38) 24.88 33.55 17 ,23 33.36 

Lactose (by difierence) 37.75 53.08 53.62 53.03 

Fat 23.16 1.14 19,34 0.70 

Acidity (as lactic acid) 0.86 1.72 

In case of the whole milk powder it is directed to take eight 
special measures to one quart of water to make one quart of whole 
milk. Provided the powder is so measured as to obtain four and 
one-half ounces a milk of good quality will be secured. To do this 
however, the special measure which accompanies the package must 
be rather closely packed. 

The analysis of the modified milk powder is substantially as 
stated on the label of this product. 

Malted Milk, etc. 

Six samples of products of this class have been examined. The 
brands include Borden's 13967; Horlick's 13969; and two products 
made by Thompson's Malted Food Co., Waukesha, Wisconsin, viz., 
Thompson's Malted Milk, 13579, 13968 and Thomfffion's Heme, 
13580, 14260. Heme is stated to consist of the combined extract- 
ives of barley and selected wheat, pastuerized milk, beef peptones 
and hemoglobin. 

Analyses of these products are as follows: 

'Conn. Exp. Sta., Bulletin 213, p. 406 (1919). 
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Table X. — Analtseb or Malted Milk, etc. 



Protein 14.38 

Fiber 0.45 

Nitrogen-free extract 70.71 



3.80 


rm" 


tn' 


til" ■ 




15.06 


10.00 


12.75 


13.60 




0.40 


0.26 


0.12 


0.09 




69.59 


74.69 


73.59 


73.62 








5.50 


6.40 














0.0020 


0.0002 




0.0013 0.0050 



Hemo contained 1.86 per cent, of water-soluble nitrogen dis- 
tributed as follows: coaguable 0.87, precipitable by tannin-salt 
0.83, residual 0.16. Malted milk, 13968, contained 1.47 per cent, 
of water-eoluble nitrogen distributed aa follows: coaguable 0.83, 
precipitable by tannin-^t 0.49, residual 0.14. In the case of Hemo 
about 45 per cent, of the water-soluble nitrogen was precipitated 
by tannin-salt while in malted milk about 33 per cent, was precip- 
itated by the same reagent indicating a larger proportion of nitre^- 
enous substances of the peptone group in Hemo. It is under- 
stood, however, that tannin-salt is not a specific ref^ent for pep- 
tones, but precipitates other intermediate digestion products of 
protein such as proteoses, polypeptides, etc. The comparative 
figures given above are interesting, but the data is insufficient as a 
basis for any general conclusion. 

Hemoglobin is the coloring matter of blood-corpuscles and ia 
conspicuous for its iron content. The comparative ^ures for iron 
in the analyses given above show in one sample of Hemo no more 
iron than was found in Borden's maJted milk; the second sample, 
14260, shows substantially more. Agmn the figures are su^estive 
rather than conclusive on account of limited data. According to 
analyses available in the literature the iron content of milk itself 
shows wide variations due in part no doubt td analytical differences. 

The method we have employed for the determination" of iron is 
as follows :' 

Standard solution: Dissolve 0.7 gram of cr^Btallized ferrous smiaoiiium 
sulphate in 50 cc. of distilled water, acidify with 20 cc. of dilute sulphuric 
acid, heat slightly, add N/10 potassium permanganate until a faint pink 
color is obtained and dilute to a volume of 1000 cc. One cc. of this solution 
is equivalent to 0.0001 gm. of Fe. Prepare a series of standards using 
1, 2, 3, etc., cc. of this solution to which is added 5 cc, of a solution oi 
potassium thiocyanate (1 :50) and dilute to a volume of 50 cc. _ 
tm Determination: Bum 10 grams of sample in a platinum dish avoiding 
excessive heat. Add 5 cc. of cone, hydrochloric acid to, dissolve the ash, 
transfer to a 100 cc. flask, add sufficient N/10 potassium permanganate 
to produce a faint pink color and dilute to volume. Filter if necessary. 
Take an aliquot of 40 cc. ( = 4 gms. original material) add 6 cc. of potas- 
sium thiocyanate and dilute to SO cc. Mix and compare with standards. 
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Human Milk. 
Fourteen samples of breast milk have been examined cbielly at 
the request of physicians and of the Visiting Nurse Association of 
New Haven. The value of these analyses is entirely dependent 
upon whether or not the samples are representative. All of the 
milk available at the time of feeding should be drawn and thorough- 
ly mixed before sampling. The variations in composition between 
so-called 'foremilk', 'middlemilk', and 'strippinga' from cows ia 
well known. Soldner' has shown what these variations may be in 
the case of milk drawn from the human milk gland. In the follow- 
ing tabulation, Table XI, the first, second and third portions 
correspond to the fractions just indicated. 
Table XI. — Coufositiott of Different Portions of Huuan Milk. 






flat 
{2nd 

3rd 



1 3rd 



10.72 0.83 



48.3 9.87 
30.3 U.U 
40.1 11.74 



31. E 



9.02 
10.42 
13.70 



l.Of 



1.71 
2.77 
4.54 


5.50 
6.70 
5.07 


o:46 

0.32 
0.28 


1.94 
3.07 
4.58 


6.82 

o.ga 

5.87 


0.22 
0.23 
0.21 


1.23 
2.50 
4.61 


5.97 
6.03 
6.43 


0.16 
0.24 
0.24 


2.64 ■ 

3.98 

7.20 


5.17 
5.1/ 
6.17 


0.23 
0.25 
0.26 



It is at once evident from these figures that the variations are 
chiefly due to fluctuations in fat content; and that no adequate idea 
of the substance and quality of the milk supply can be obtained 
unless the entire Secretion of the gland is drawn and mixed before 
sampling. Thus the fat content of the entire yield in case of 
sample 17 is 3.22 per cent. 

Analyses of the samples submitted during the past year are given 
in Table XII. 



Table 


XIJ.— Analyses 


OF Human Milk. 








Prouin 






StadoD No. 


Solids 


(N I e.3S). 


F»4. Sufu. 
% % 


Aab- 




% 


% 


% 


13634 


14.10 


1.37 


6.8 6.73 


0.20 


14295 


10.39 


1.24 


1.6 7.32 


0.23 


14296. 




2.23 


2.64 .... 




14353 






2.50 .... 


oisi 


14398 


12.95 


l'.72 


4.0 7.00 


0.23 


14632 


10.80 


1.28 


2.0 7.29 


0.23 


14942 


lfi.59 




6.9 


0.19 



>Luie-Clftypon, Milk and Its Hygienic Relations, p. 23 
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r Mti,K— Continued. 



% 
7.11 0.26 



Table XII.- 


— Analtsis of Hi 






Prolein 


StttboB No. 


Solids 


(N.S-38)- 




% 


% 


14969 


13.14 


1 28 


15105 


14.77 


1.50 


15016 


13.34 


1.46 


15172 






15180 




i!ai 


15221 


12^17 


1.02 


1529S 


12.20 


1.08 



7.75 0.22 
7.04 0.24 



SYRUPS. 

Two samples of bakers' syrups wei* examined. 

1^02. SyroTtial. It was found to contain 50 per cent, of cane 
sugar and 16.6 per cent, of invert sugar as determined by copper 
reduction methods. Polarizations at 20''C. were direct +36.3", 
invert — 10.4°, 

1^03. Syrup, claimed to be made of cane syrup, honey and 
acetic acid. It contained 42.8 per cent, of cane si^ar and 30.2 
per cent, of invert si^r. Polarizations at 20''C. were direct ±0°, 
invert —20.0°. 

TEA. 

No samples of tea were examined during' the post year for 
inspection purposes, but methods for the determination of caffein 
were further studied and the results included in the report of the 
writ«r as Referee on tea to the Association of Official Agricultural 
Chemists at their annual meeting in November 1920. 

The Power and Chestnut method' was studied and recommended 
to the Association as an official method. The Stahlschinidt 
method' which is now tentative, was further modified' so that 
caffein residues of a high degree of purity can be obtained. A 
new proceedure was also evolved', based upon the two methods 
just mentioned and the Deker' method, which has thus far been 
found to give satisfactory results and which is rapid and simple to 
manipulate. The two last named methods are being submitted for 
collaborative study with a view to the adoption of one or the 
other as an optioi^ official method. 

The proposed new method is as follows; 

Preparalion of lample: Grind the tea to pass a 1 /25 inch sieve. 

Assay: To 5 grams of material in a 500 cc graduated flaek add 10 
grams of heavy magnesium oxide and 200 cc. of distilled water. Boil 
ii^ntly over a low flame for two hours using a small bore glass tube 30 inches 
long as a condenser. Cool, dilute to volume and filter through a dry paper. 
Take an aliquot of 300 cc, equivalent to 3 grams of original material in 

'Jour. Am, Chem, Soc, 41. 1300. 
'Jour. A- 0. A.-C. a, 3, 332.. 
'By C E. Shepard and the writer. 
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an erienmeyer flask of 1,000 cc, capacity, add 10 cc. of a 10 per cent, aolu- 
tion of sulphuric acid and evaporate by gentle boiling until the volume is 
reduced' to about 100 cc. Filter into a separatory funnel wasting the 
flask with small portions of 1 per cent, sulphuric acid, and shake out six 
times with chloroform using 25, 20, 15, ID, 10, 10 cc. portions. Treat 
the combined extracts with 5cc. of a 1 per cent, solution of potassium 
hydroxide. Wien the liquids have completely separated draw oS the 
chloroform layer into a suitable flask or beaker. Wash the alkaline 
solution in the separatory with two portions of chloroform of 10 cc, each 
and unite the washings with the main bulk of extract. Evaporate or 
distill off the chloroform to small bulk, transfer to a tared flask, evaporate 
to dryness, and further dry in a water oven at lOCC to constant weight. 
It desired, transfer the residue thus obtained to a digestion flask with 
successive small portions of sulphuric acid and determine nitrogen by 
the Kjeldahl method, calculating caffein from nitrogen by the factor 
3.4«4. 

The results obtained by the several methoda are given in 
Table XIII. 

Tablb XIII. — Caffein in Tea. 







Po»e[ ■ 


d Cbestput 




Hed 














By weight 


FromN. 


BywMght. FromN, 


By w«i(ht 






% 


% 


% 


% 


% 


% 


BUcktea, 4.. 


2.83 


2.81 


3.06 


2.99 


2,98 


2.86 




2. 89 


3.87 


3.05 


3.03 


2.94 


2.87 




^'.^^ 


2.84 


3.05 


2.95 


2.92 
2,80' 
2.84' 


2.82 
2.80' 
2.80' 


Green tea, 5. . 


1.64 


1.63 


1.61 


1.55 


1.70 


1. 61 




1.65 


1.59 


1.69 


1.60 


1.66 
1.77 
1.57' 
1.62' 


1.58 
1.66 
1.52' 
1.57' 


Green tea, B.. 


2.09' 


1.94 


2.12 


2.01 


2.14 


2.08 


Black tea, 10. . 


2.71' 


2-63 


2.69 


2.67 


2.62 


2.62 


Black tea, 12. 


3. 10" 


2.96 


3.20 


3.12 


3,00 
3.15 
3.12 


2.93 
3.03 
2.90 



Satisfactory methods' have been worked out for caffein in coffee 
but we have been interested to try the proposed method on that 
substance. In two samples tried we have obtained the followii^ 
results: 

Power sod Chestnut Proposed 

Method. Method. 

Sample No. By weicht. From N. By weight. From N. 



15409. . 



1.47 
1.45 



'Results by H, A. Lepper. 

'Not purified by treatment with potassium hydroxide. 

•H. A. Lepper, A. O. A. C. Referee on Coffee, Report of 1 
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Sample 16410 was a decaffeinated product. The results suggest 
that the method is probably applicable also to coffee. 

VINEGAR. 
One sample of vinegar submitted by the Dairy and Food Com- 
missioner and nine by individuals have been examined for total 
soUds and acidity. Three were foimd deficient in one or both 
particulars and seven were passed. The alcohol content of one of 
the samples was asked for. No alcohol was found as, of course, 
should be the case in l^e well made product. 

MISCELLANEOUS MATERIALS. 
FooDB, Etc. 

Five samples of miscellaneous food products collected by the 
Station agent and 8 submitted by individuals have been examined. 

13964. Ice cream cones, made by the Repeater- Cone Co., 
Cheshire, Conn,, were foimd to be free from saccharin and pre- 
servatives. They contained: moisture 8.14 per cent., ash 1.05 
per cent., protein 7.00 per cent., fat 1.02 per cent., nitrc^en-free 
extract and fiber 82.79 per cent. 

13977. Orangeade Paste, prepared by Emma Curtis, Melrose, 
Mass., The preparation is stated to contain fruit Savor and 
artificial color. It was found to contain 79.43 per cent, of solids, 
68.70 per cent, of sugar (expressed as invert sugar), natural fruit 
flavor and a permitted color, Orange I. No preservative was 
found. This product has been examined once before* in this 
laboratory with substantially the same results. 

13942. Vanilla Paste, made by Gra-Rock Products Co., Canton, 
Conn. Contents of one tube stated to be equivalent to 1 pint of 
Hquid extract. No weight was given but the contents (squeezed 
out) weighed 36.7 grams. When mixed with a pint (473cc.) of 
water the solution or emulsion contained 0.01 gram of vanillin 
per 100 cc. equivalent to 0.13 per cent, in the original paste. The 
paste consiste essentially of gum, glycerine and sugar with a 
small amount of vanillin. Vanilla extract of standard quahty 
contains in 100 cc. the soluble matter from not less than 10 grams 
of vanilla bean*. The amount of vanillin obtained from 10 grams 
of vanilla bean will depend upon the quality of the bean and may 
vary from 0.07 to 0.24 gram'. However, this paste contained 
0.047 gram of vanillin while the least amount that a pint of vanilla 
extract may be expected to contain is about 0.33 gram. We are 
advised that the manufacture of this product has been discon- 
tinued. 

■Conn. Exp Sta. Bull. 219, p. 240 (1919). 

'Standardfl of Purity for Food Produota, U. S. D. A. Cir. 136, (1919). 

•Conn. Exp. Sta. Report, 1901, p. 150. 
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13979. Cherry Fairi-ly-ade, and 13978, Raspberry Fam-ly~ade, 
made by the lYuit Valley Corporation, Rochester, N. Y. Each 
of these preparations was contained in a two-compartment glass 
vial; one solution consisted of, or contained, the color and sugar 
and the other (smaller) contained the flavor. The flavoring . 
solution of 13979 contained 1.67 grams of benzaldehyde per 100 cc. 
while the flavor of 13978 appeared to be citric acid with some 
natural raspberry. 

14391. Baking Powder, was found to be of standard quality as 
regards avaUable carbondioxide, of which it contained 12.89 
per cent. 

16072 and 1516S. Cheese, two samples, contained 36.35 per 
cent, and 32.38 per cent, of moisture respectively. 

16386 and 16168. Honey. The samples were suspected of 
containing added glucose but no evidence of adulteration was 
found. 

14170. Orange Marmalade, was suspected of containing artificial 
sweetener. No saccharin or glucose was foimd. 

14402. Pepper (white), thoi^t to contain a large amount of 
foreign material, conformed to the standards for white pepper. 
The sample contained moisture 9.03 per cent., ash 1.24 per cent., 
nitrogen 2.15 per cent., crade fiber 4.23 per cent., ether extract 
7. 75 per cent, and ash insoluble in acid O.IO per cent. 

16170. Surface Water, was submitted for examination for an 
explanation of a scum thoi^ht to be oil. Examination showed, 
in parts per million, solids 320, loss on ignition (organic) 143, and 
mineral matter 177. Qualitative tests for iron were strong and 
there was no indication of oil. The fluorescent scum was due 
probably to organic iron compounds. 

Wines, LiQOOBi, Etc. 

Ninety-one samples of alcoholic beverages have been examined 
for alcoholic content, or the presence of methyl (wood) alcohol, or 
both. The samples have been submitted chiefly by physicians, 
health and police officials and Prohibition Enforcement agents; 
and a considerable number of them have been examined by the 
writer as State Chemist. 

Among these samples were e^ht taken from stock seized by 
Police and Detectives of Hartford in connection with the sale and 
consumption of "poison whiskey" which resulted in numerous 
deaths in that city and neighboring cities during the Christmas 
Holidays of 1919. On the day of the seizures samples were turned 
over to this laboratory where the nature of the deadly mixture was 
discovered and reported to the prosecutor. Of the eight samples 
six contained from 31.7 to 47.7 per cent, of pure methyl (wood) 
alcohol, one was fusel oil, used to imitate the whiskey flavor and 
one was genuine whiskey. Prosecutions which resulted devel- 
oped the following history: A consignment of 1,000 gallons of 
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methyl alcohol shipped from a distillery in Michigan to a firm in 
London, England to be used for technical purposes and plainly 
marked, was stolen in Brooklyn, N, Y,, while in transit, and dis- 
tributed by a gang of bootlefg^ers for beverages purposes. Three 
barrels found their way into this State with the results already 
stated, and had it not been for the prompt action of the Hartford 
authorities much greater disaster would have resulted. 

This unfortimate affair naturally threw suspicion for a time upon 
all alcoholic liquors which accounts in part for the unusual number 
of samples submitted. 

Other Materials Examined for Poisons, Etc. 

Fourty-five samples of miscellaneous materials have been sub- 
mitted by individuals or pubhc officials to be examined for poisons 
or suspicious substances. In nine of these, examinations revealed 
or suggested the probable cause of the symptons or results noted. 

14603. Cake with cocoanut frosting. The cake was suspicious 
because the cocoanut turned intensely pink after 24 hours. The 
pink color was extracted from the cocoanut and shown to be a 
dye, but not identified. A similar color was extracted from the 
cake itself. The reaction of the cocoanut on the bottom layer 
which was overlaid with the alkahne cake did not turn pink. It 
appeared that the cocoanut absorbed from the cake a color which 
developed a pink shade in presence of an acid. 

14851. Cider Vinegar. This was reported to have made 
several persona ill, A large or considerable amount of arsenic was 
found. 

14292. Viscera of two geese and a duck. The birds had died 
suddenly. Quahtative tests indicated considerable amounts of 
yellow phosphorus. 

14394. MiOc and cereal mixture prepared for feedii^ an infant. 
The sample submitted weighed 180 grams and contained 36 grains 
of carbolic acid. This amount would no doubt have proved 
fatal if it had been fed. It is recorded that 22 grains proved 
fatal to an adult. 

14900. Intestinal amtents of a pig. Large quantities of anti- 
mony were found. 

16241, Crystalline stibstance found in bottle of milk. It proved 
to be potassium alum. 

14452. Old Fashioned Brown Sugar. Complaint was made 
that an insoluble substance formed when milk was used with it 
in making candy. It was found that the sugar had an acidity 
requiring 14 cc. of N/10 alkali to neutrahze it. When milk contain- 
ing this sugar was boiled a coagulum formed. Milk containing the 
neutralized sugar formed no coagulum on heating. Directions 
were given for neutralizing the sugar with sodium bicarbonate to 
obviate the difficulty. 
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D. C. No. 16409. Domino Old Fashioned Brown Sugar. Com- 
plaint was made similar to that in case of 14452. A sample of the 
"insoluble substance" was submitted which was found to contain 
a {sonaiderable amount (2 per cent.) of nitrogen. Acidity was not 
determined but the explanation is doubtless the same as that 
ab*eady stated for the previous sample. 

1^01. D. C. Nos. 16B01 and 18402. Rainbow Sugars. The 
colors found were amaranth, indigo, carmine and tartrazine, all 
permitted colors. 

1&020. Well Water. A sediment in the water was shown to 
be iron rust or scale. 

The remainder of the samples require no comment. 

11. DRUGS, ETC. 
PROPRIETARY REMEDIES. 

Five preparations of this class have been e^camined. 

13167. Bli8s J^ative Herbs'. The Alonzo O. Bliss Medical 
Company, Washington, D. C. The remedy is stated to be free 
from opiates, narcotic drugs and mineral poiaons. Forty-five 
cents was paid for a box of 67 tablets. 

Examination and analysis show the following composition : 

Average weight of tablets 0.34 gram; reaction faintly aicd; taste bitter. 
Analysis, part^ per hundred: moisture 4.16 ash 6.43 (sulphates, trace, 
calcium, mag;ue8ium and phosphates, considerable); nitrogen 1.00; aloes 
and licorice present; ginger and cassia mdicated; capsicum?; alkaloids none. 

13171. Kalpho, prepared by the Parker Biochemic Company, 
New York, Nature's nerve tonic for the treatment of nervousness, 
sleeplessness, brain fag, etc.; a natural nerve food; contains no 
harmful nor habit-forming drug. Such are statements taken from 
the advertising literature. 

Examination and analysis show the following composition: 

Average weight of tab'ets 0.074 gram. Analysis parts per 100: mois- 
ture 0.08; ash 0.05 (ca'cium, sulphates and phosphates none or trace); 
iodides and bromides none; lactose, hydrated 97.7; extractives with ether 
from acid and from alkaline solutions, 0.12 and 0.03 respectively; extrac- 
tives with chloroform from acid and from alkaline solutions 0.10 and 
0.05 respectively; tests tor alkaloids negative. 

The tablets consist of milk sugar probably treated with some 
medicament in homeopathic dilution. We find no harmful drugs, 
or anything else of apparent potency. 

13168. Caldwell's Syrup Pepsin and Herb Laxative Compound. 
The Pepsin Syrup Co., Monticello, III. Five fluid ounces cost 
55 cents. 

'See also Street, Patent and Proprietary Medicines, p. 36. 
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Examination and analysis show the following composition: 

Specific gravity at 15.6 °C. 1.200; alcohol by volume 5.30 per cent. The 
tolloving coDstituents are in grams per 100 cc. Solida 52,81; ash 0.46 
(calcium and magnesium present, phosphates and sulphates trace); invert 
suKar 1.54; sucrose 50.03; emodin-hke substances present, senua indicated; 
salicylio acid (or salicylates) present; ether extractives from acid solution 
0.216; chloroform extractives from alialine solution, 0,026. Cloves and 



13172. Cinot, made by the Cinot Syndicate, Chicago, and 
extensively advertised as the Wonder Medicine of the A^e. $1.20 
was paid for a bottle of 8 fluid oimces. 

Examination and analysis show the following composition : 

Specific gravity at 15.6°C. 1.0553; alcobol by volume 0.20 per cent. 
Other constituents are in grams per 100 CC. Souds 13.79; ash 1,22 (phos- 
phoric acid 0.04, sulphur trioxide, 0.10. calcium oxide 0.21, magnesium 
oxide 0.07); invert sugar 3.29; sucrose 4.22; vegetable material other than 
sugar 5.06; ether extractives from acid solution 0.67; emodin-Uke sub- 
stances present, rhubarb indicated; salicylic acid (or salicylates) present; 
chloroform extractives from alkaline solution 0.024; alkaloids trace? 
not indentified. 

The preparation is an aqueous solution containing about 14 
per cent, of soUds one-half of which is sugar and the remainder 
mineral and vegetable matter consisting of, or containing cathartic 
drugs including rhubarb. Aside from any efficacy the salicylate 
may have as a rheumatism remedy it also serves the more useful 
purpose (to the manufacturers) of preserving the liquid in the 
enforced absence of an appreciable amount of alcohol. 

Possibly the secret of the wonderful remedial effects which are 
said to follow the use of this medicine is to be found in the litera- 
ture contained in the package where we read in the directions 
"Drink plenty of water." 

13170. Allenrku. Made by the Alle-Ehume Remedy Co., 
Rochester, N. Y. Indicated for all conditions of rheumatism, etc. 
Price $1.50 for 16 fluid ounces. 

Examination and analysis show the following composition: 

Specific gravity at IS.O-C. 1.0848; alcohol none; the following con- 
stituents are in grams per 100 cc: solids 13.93; ash 6.64 (phosphonc 
aoid 1.72, sulphur trioxide 1.84, calcium and magnesium present); ether 
extractives from acid solution 0.82 (salicyUc acid 0.76); chloroform 
extractives from alkaline solution 0.01; alkaloids trace?; invert sugar 1.90 
sucrose 1.00; organic material (non-sugars) 4.39; emodin-like substances 



The preparation is an aqueous solution of mineral salts, sali- 
cyhc acid (or salicylates) with sugar and other organic material. 
. The usual laxative vegetable drugs are not indicated. 
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SOAP. 

Fats and oils are essentially combinations of fatty acids and 
glycerol. When treated with caustic alkali they undergo a definite 
chemical process (saponification) whereby the acidic portion of 
the fat or oil combines with alkali, glycerol is liberated and a soap 
is formed. In broad terms any metallic salt of a fatty acid is a 
soap; thus lead, zinc, calcium or magnesium soaps are made and 
have special uses. But the soaps of household use are the alkali- 
metaUic (sodium or potassi'um) salte of fatty acids, and it is to 
this class that the term soap is generally restricted. 

Taking as an example a common fat, 890 parts of stearin treated 
with 120 parts of caustic soda yield 918 parts of sodium soap and 
92 parts of glycerol. Incidentally this shows an important reason 
for the war time economy in the use of fats since about one-tenth 
of the weight thereof is ^ycerol which is an essential in the manu- 
facture of munitions. 

The art of soap making is of ancient origin, but its chemistry is 
comparatively modem. Pliny describes a product made from 
goat's tallow and wood ash lye, and the treatment of fata in this 
manner is not entirely forgotten in the present day. 

Both the character of the fat or oil used and the kind of alkali 
employed will determine the nature and quality of the resulting 
soap. The solid vegetable or animal fats, or fatty acids therefrom, 
with sodium produce hard soaps, while fish and vegetable oils 
with potassium yield soaps of softer variety. But with the same 
oil or fat the soap formed by the use of sodium is harder than that 
formed when potassium is the saponifying agent. 

The soaps of sodium and potassium are soluble in water, in 
which particular they differ from the soaps of other metals and 
to which they owe their practical importance. The soaps of cal- 
cium and magnesium are insoluble and advantage is taken of this 
fact to distinguish hard waters. If a soluble soap becomes insol- 
uble in water from a particular source it indicates the presence of 
lime or magnesia to which the hardness of water is due. 

So-called marine or salt water soaps are sodium soaps of palm 
nut or cocoanut oils. They are not rendered insoluble by cUlute 
brine solutions and hence a lather can be produced with them in 
sea water. 

The most important property of soap is its det«i^^t or cleans- 
ing action to explain which several theories, none entirely con- 
clusive, are ofEered. Considerable emphasis has been given to the 
action of free alkah resulting from hydjoly^ of the soap in solu- 
tion. Mechanical affect has been advanced as an explanation 
based on the readiness with which soap removes mineral oils 
from metal surfaces. Since mineral oik do not saponify the 
chemical factor is eliminated in this instance. Probably the 
complete explanation includes also a consideration of the Brownian 
movement or pedisis of the lather, the formation of adsorption 
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compouoda and the peculiar properties of colloidal solutions, of 
which soap in a water "solvent" represents a type. 

Judgment of the quahty of soap dejwnds upon the purpose for 
which it is intended. Free alkali should be abs^t in toilet soap 
but it is permissible, and in limited amount, advantageous in 
soaps for scouring and manufacturing purposes. As a rule the 
less extraneous matter a soap contains the better its quality but 
there are exceptions such, for example, as the addition of starch to 
soap for use on woolen or silk fabrics. Insoluble earthy matteis, 
unless for abrasive purposes, are regarded as adulterants; but 
alkali carbonates, sihcates and borates are permissible on account 
of their detergent properties. 

The detailed analysis of soap presents numerous difficulties, 
some of which are pointed out by Low' in a discussion of pro- 
posed standard methods of soap analysis. The complex nature of 
even the common types of laundry soap makes it impossible to 
show their exact chemical composition by the ordinary uniform 
methods of systematic analysis. We have attempted, however, to 
gain a general idea of the substance and quality of the soaps exam- 
ined by determining the more conspicuous constituent groups by 
methods generally employed. The samples herein reported have 
been examined in two different years and the methods used in 
case of the older samples differ in some respects from those used in 
later examinations. The methods used in 1919 were based upon 
those outlined in Allen', Sadtler', Lewkowitseh* and the Bureau 
of Standards*. More recent tentative standard methods* have 
been followed in part in case of samples examined in 1920. 
Methods op Analysis. 

PreporoJion of iample: Reduce one transverse half of the solid cake 
to thin BhaviDEB or, it possible, run the entire cake through a food chopper, 
mix well and place in a tightly stoppered container. 

Water (and volatile): Dissolve 2 grams of the sample in the Bmalleat 
possible amount of hot 95 per cent, alcohol. Completely absorb the 
alcoholic solution of soap with recently ignited asbestos contained in a 
Sat bottom dish, the dish and asbestos being first accurately tared, 
evaporate on a steam bath and finally dry to constant weight at lOCC. 

It was found that practically constant weights were obtained 
after 5 hours drying except in case of soaps containing large or 
considerable amounts of glycerin. Since many soaps contain 
appreciable quantities of glycerin and soaps generally, particu- 
larly laundry soaps, contain it to some extent, a method of drying 
in a vacuum over sulphuric acid at room temperature was tried. 
This alternate proceedure is as follows : 

'Jour. Ind. Eng, Chem, 11, 12, 1169, (1919). 
'Commercial Organic Analysis, 4th Ed., 2, 422 et seq. 
'Industrial Organic Chemistry, p. 85. 
'Chem. Technol. and Analysis of Oils, Fats and Waiea. 
*U. S. Dept. Commerce, Bureau of Standards, Circ. 62. 
•Jour. Ind! Eng. Chem. 11, 8, 785, 
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Weigh 2 grams of the aampls into a shallow dish, provided with a ti^ht 
fittine cover to prevent absorption of moisture whiTe weighing the dned 
sample, place in a desiccator over sulphuric acid, exhaust^ and allow to 
stand for 24-hour periods agitating the surfaee of the aoid occasionally 



The weight was found to be constant &t 96 hours and a shorter 
period was generally sufficient. Comparative losses by these 
two methods of dryii^ are given in the following tabulation. 



Sample No. 

13182 

13185 


'.troo--r 

A 

9.92 

5.02 

10.16 

4.55 


8.23 
4.76 
7.37 
4.25 
8.29 
3.87 
6.70 


Bemarki. 

Glycerin' claimed. 


13187 


Glycerin claimed. 




Glycerin claimed- 
Glycerin?. 
Glycerin claimed. 


13190 

13191 


5.11 

11.21 



The results by the two methods are seen to agree reasonably 
well unless glycerin is present. Sample 13190 may have con- 
tained this constituent. Neither method represents the trae 
water content of the soaps as considerable volatile matter other 
than water is lost at the higher temperature while water itself in 
combinations with certain alkali salts (carbonates and silicates) 
probably remains in either case. 

Unsaponified and titiaajmnifiable malter: Transfer the dry residue, 
obtained in the determination of waterj to an extraction tube and eirtract 
with petroleum ether for sixteen hours m a continuous extraction appara- 
tus. Evaporate the solvent and dry the residue at 100°C, This will 
S've free JaUy acids, if preaent, Tieutral fat, and itnsaponifiable matter. 
educt from this figure the per cent, of free fatty acids as determined 
subsequently by titration. 

Free alkali and free add: Dissolve 2 grama of the sample in hot neutral 
96 per cent, alcohol, filter through a Gooch crucible, wash with the 
solvent and add a few drops of phenolphthalein to the filtrate. It the 
reaction is alkaline titrate with N/10 acid and express the result as per 
cent, of sodium hydroxide. If the reaction is acid titrate with N/IO 
alkali and express as per cent, of oleic acid (1 cc. of N/10 alkali is equiv- 
alent to 0.0282 gram oleic acid). 

Alkalinity diie to eorbonatee, iilicates and borates: Exhaust the residue 
in the crucible (obtained in the previous determination of free alkali 
or free acid), by repeated additions of boiling water, transfer to a 100 oc. 
volumetric flask, cool and make up to volume. Titrate an aliquot with 
N/10 acid, using methyl orange as an indicator. The result is the alka- 
Unity due to carbonates, silicates, etc., and is expressed in terms of per 
cent, of sodium oxide, Na,0. 

Material insoluble in alcohol and in water: Wash the residue Still 
remaining in the crucible (from the previous determination), with a little 
alcohol and ether, dry at 100°C. and weigh. 
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Fatty (and resin) ankydridesi In our first analyses Method A 
was used. Since then Method B haa been published' and this 
proceedure was followed in case of samples examined in 1920. 



the f&tt^ acida form a. clear layer on the surface of the solution. Bring the 
fatty acids up into the neck' of the flask with hot water, and allow to cool. 
Loosen the hardened fatty acids and, without removing them, filter off 
the add solution, saving the same for subsequent titration to determine 
total alkali. Add 50 cc. of hot water to the fatty acids in the flask and 
heat again until they form a clear layer, finally bring them into the neck 
of the flask and allow to harden. Mechanically remove the plug of hard- 
ened fatty acids to a small tared beaker. Pass the aqueous solution 
through the same filter previoualy employed and combine the filtrate with 
the previous one saved tor the determination of total alkali. To the main 
portion of fatty acids in the tared beaker add any particles which have 
accumulated on the filter. If any traces adhere to the aides of the original 
flask, rinse out the dry flask with small portions of petroleum ether andadd 
the washings to the tared beaker. Evaporate off the solvent, dry at 100°C 
and wei^h. Deduct from this weight the total petroleum ether extract 
(which included free fatty acids, unsaponified fat, and unsaponifiable 
matter), and obtain the weight of fatty and reain acids combined as soap. 
The factor 0.97 has been used to convert figures for fatty and reain acids 
to their anhydrides although for certain oUs this may be inaccurate. 

Note. In some cases the fatty acids are liquid or semi-liquid at room 
temperature. In such instances weigh out 2 grama of dry bees 



(B). Dissolve 5 grams of soap in 100 cc, of water in a weighed 400 cc. 
Erlenmeyer flask. When completely dissolved add dilute sulphuric acid 
in slight excess, place a funnel m the neck of the flask and heat on a steam 
bath at a temperature not above SO°C until the fatty acids form a clear 
oily layer. Cool and transfer both fatty acids and acid water to a separa- 
tor' funnel washing out adhering fat from the flask with petroleum ether 
(B. P. not over 65°C) usin^ about 50 cc. of solvent. Shake out the 
fatty acids, avoiding too vigorous agitation, and allow the liquids to 
separate. Draw off the acid solution. Wash the petroleum ether layer 
in the separatory with three 25 cc. portions of water adding the washings 
to the acid solution first separated. Extract the acid solution with 
petroleum ether in 50, 25, and 25 cc. portions, unite the three extracts 
and wash with water as in case of the original petroleum ether solution. 
Filter the original petroleum ether solution and the petroleum ether 
extracts of the acid washings, both of which are now free from water- 
soluble impurities, through a paper wet with petroleum ether into a tared 
flask of suitable capacity provided with a stirring rod. Wash the filter 
free from fatty acids. Add 100 ce. of freshly boiled neutral 95 per cent, 
alcohol to the filtrate and titrate with N/10 sodium hydroxide to neutrality 
using phenolphtbalein as an indicator. Calculate NaiO as soap after 
deducting for free fatty acids in the original soap. Evaporate the neutral 
petroleum ether-alcohol solution to dryness breaking up any lumps of 
soap that may form by means of the stirring rod provided for the puiT>oae, 



'Tentative Standard Methods for the Sampling and Analysis of Com- 
mercial Soaps and Soap Products. Jour. Ind. Eng. Chem., 11, 8, 785-88, 
(1919). 
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obtain the weight of fatty ankydridt. 

The data on thirty-e^t samples of laundry and toilet soaps 
are summarized in Table XIV. 

There are no official specification of standards for soap in this 
State. Standards formulated by various Government Depart- 
ments and by private enterprises differ considerably in their re- 
quirements but the following specifications relating to laimdry and 
toilet soaps may be quoted from a set of Government regulations :' 

Laundry Soap, (for use with Boft water). Moisture must not exceed 
20 per cent,; volatile matter at 105°C. not more than 34 per cent,; free 
alkali (aa NaOH.) not more than 0.2 per cent.; alakline salts, aa NaiCO,, 
not more than 1.0 per cent.; inaoluble in water not more tlian 0.1 per cent.; 
roaiu not more than 15 per cent. 

Launtfrv Soap (for use with moderately hard water). Moiature must 
not esceed 20 per cent. ; volatile at 105°C., not more than 34 per cent. ; free 
alkali, aa NaOH, not more than 0.5 per cent.; alkaline salts, as NaiCOi, 
not more than 6 per cent., nor lesa than 2.0 per cent.; inaoluble in water 
not more than 0.5 per cent. ; rosin not more than 25per cent. 

Milled (Toilet) Soaps. Volatile matter at 105°C;, must not exceed 15 
percent^ free alkali, ae NaOH, not more than 0.1 per cent.; alkaline ealta, 
as NaiCOi, not more than 0.3 per cent.; insoluble m water nor more than 
O.lper cent. 

While Floatitig Soap. Volatile matter at 105°C. must not exceed 34 
per cent.; alkaline salts not more than 0.5 per cent.; otherwiae the same as 
for milled soap. 

Elsewhere* it is stated that a good grade of laundry soap will 
contain not less than 60 per cent, of fatty acids and not more than 
0.5 per cent, free (caustic) alkali. Toilet soap should be free from 
caufitic alkali, should not contain excess of water and should be 
free from loading material or filler. 

The following upper limits for the several constituents of 
different types of toilet soape may also be quoted.^ 

Free ilksli Alkdl Tree [Mty iDsoluble Water. Aotusl 



Floating Soap 0.25 0.40 0.50 1.0 20.0 80.0 

Transparent Soap. O.IO 0.10 0.25 0.3 15.0 75.0 

Castile Soap 0.25 0.25 0.50 1.0 10. 85.0 

MUledSoap O.IO 0.30 0.25 1.0 10.0 85.0 

It would appear from the forgoing and other data that above 
20 per cent, of water in any hard soap is rather excessive ; that free 
alkali should be present in but very small amounts if present at all; 
that free fatty acids should not greatly exceed 0,5 per cent, although 

'Dept. of Commerce, Bureau of Standards, Giro. 62, (1916). 
'Canada Inland Revenue Dept., Bull. 408, 1918. 
'No. Dakota Pood Dept., Special Bull., IV, 2, (1916). 
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Tablb XIV. — ANALTSEa of 
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1.4 


25 66 




4.27 


0.42 


2.30 


7,70 


54.71 


62°41 


2.26 


12552 


5,6 


1.4 


27.94 




1.S9 


none' 


1.42 


8.96 


52.66 


61.52 


0.60 


11971 


4.6 


1.3 


14.03 




1.16 




4.79 


6.61 


54.96 


61.47 


3.66 


11960 


5.7 


1.1 


20.17 




2.92 


0,28 


0.50 


8.79 


62.87 


71.66 


0,33 


11963 


4.8 


1.5 


22.96 




3.36 


0.23 


1.18 


8.35 


47.31 


65.66 


9.59 


11968 
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1,2 
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0.23 


1.15 


8.77 


60.30 


69.07 


1.63 


11961 


7.1 
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25.33 
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0.57 


0.56 


8.61 
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66.31 


0.05 
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5.2 
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0.14 
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1.0 
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0,28 


3.13 
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53.77 
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1.73 
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7.65 
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1.01 


0.11 
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0.06 
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81.81 
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0.56 
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1.8 


2.8 
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none* 


0.20 


9.46 
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10.80 


13193 


1.9 


2.6 
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non^ 


0.18 


9.00 


67.80 


76.80 


14.53 


13192 


1.9 


2.6 






4.37 








none' 


0.17 


9.32 


74.48 
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8.28 


13191 


1.3 


3.9 




21 


6.70 








0,67 


0.06 


7.87 


56.29 


64.16 


0.12 


13188 


2.7 


3.7 




55 


4.25 








0,56 


0,10 


10.62 


83.42 


93.94 


0.48 


13182 


3.2 


3.1 




63 
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none' 


0,13 


10.46 


83.43 
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0.10 


13176 


2.1 


4.8 
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0.72 
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61.44 


0.20 


12555 
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39 




6,46 
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60 




0,65 
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1.20 
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13207 


5.5 


1.8 






3.58 








none" 
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0.12 
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10.30 
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91.24 


0.80 
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4.0 
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0.41 
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65.36 


0.02 
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65.30 


0.08 
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0.70 
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0.08 
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78.46 
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many specifications omit any reference to this item from which we 
might infer that it was not of serious consequence; that alkali 
combined in forma other than soap and free alkali, i.e., as car- 
bonate, etc., is not undesirable and that the limits vary dependii^ 
upon the purpose for which the soap is intended; that matter in- 
soluble in water should not exceed about 1 per cent, {much less in 
toilet soap according to some specifications); and that resin is 
permissible' as a fatty substitute and its soap equally considerable 
with fatty soap as a detergent. 

In interpreting the results summarized in Table XIV, several 
points should be kept in mind. As already eicplained loss on 
drying at 100°C. includes matt«r which is volatile at that tem- 
perature. Drying in vacuum at room temperature approaches 
more nearly the true water content although alkaline carbonates 
and silicates will still retain some moisture. Although unsaponi- 
fied fat and unsapCHiifiable material have not been determined in 
all of the toilet soaps the amoimts present will be small, generally 
not exceeding 1.0 per cent. Free f^kah is regarded as free caustic 
alkali, a trace being found in only one sample. Alkali combined 
as carbonate, alicate, etc., is expressed, in some analyses, as 
sodium carbonate. We have expressed alkali in these forms as 
sodium oxide, but the figures can be interpreted as hydrated 
sodium carbonate by multiplying the figures as given in the table 
by two. In the case of toilet soaps the fatty and resin anhydrides 
include fat and unsaponifiable matter which were not separately 
determined, but the small amount of such material usually present 
will not substantially alter the figures given. The estimates of 
cost per ounce of actual soap are based upon the prices actually 
paid for samples at the time of purchase, but all of the laundry 
soaps and some of the toilet soaps were purchased in 1919 when the 
price of soap was abnormally high and somewhat higher than at 
present, although pre-war prices do not yet prevail. 

The analyses indicate that free caustic alkali is not so generally 
present in soaps as many suppose. The Hberation of free alkali 
by hydrolysis in solution is automatically corrected, to some extent 
at least, by the presence of free fatty acids which tend to neutrahze 
it as formed. We understand that it is for this purpose that the 
practice of introducing an excess of fatty material {"superfatting") 



The losses sustained by the laimdry soaps at 100°C. although 
above 20 per cent, in a number of samples cannot be said to be 
excessive since the loss is not entirely due to water. The toilet 
soaps have shown uniformly less than 10 per cent, of moisture. 

The limits for free fatty acids judged by the specifications and 
standards cited are not conspicuously exceeded except in sample 
12664. 



■Lewkowitsch, I!, p. 1Q73. 
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The actiial soap, taken as the sum of fatty and resin anhydrides 
and alkali combined as soap, hap been found to be between 60 and 
70 per cent, as a rule in the case of laundiy soap and generally 
above 80 per cent, in toilet soaps. Marked deficiencies in this 
respect in soaps of the latter type are due in part to glycerine 
and ii^fredients such as alcohol and sugar which enter into the 
composition of transparent soaps. 

Insoluble matter in the laundry soaps is in most cases much 
higher than the specifications we have cited. This consists largely, 
or in part, of insoluble sihca. Several of the toilet soaps show high 
percentages of insoluble matter due perhaps to siliceous matter 
added to increase detersive properties, or inert material such as 
starch, talc, etc. The cost of actual soap in products for laundry 
purposes is seen to vary between one cent and one and one-half 
cents per ounce, this upper hmit being exceeded in only one case. 
The range is greater in the toilet soaps, the cost varying from one 
and one-half to about six cents per ounce. It will be noticed that 
no high-priced fancy soaps are included in the list. 

Six miscellaneous samples of soaps have also been examined. 

13943. Cucumber Cream Soap, made by U. S. Soap .Co., New 
York, was found to contain 16.8 per cent, of water, 22.2 per 
cent, of fatty aiihydrides and 3.4 per cent, of alkali (as NajO) 
combined as soap. It contained 25.6 per cent, of actual soap. 
Judging from the size of the wrapper the cake, as examined, was 
only about two-thirds of the original size indicating a large amount 
of water in the fresh soap. 

16137, 15138, 16144. These soaps were examined for the 
Department of Entomology. They contained in the order named 
approximately 2.5 per cent., 4.19 per cent, and 35.6 per cent^ 
actual soap. 

14221, 14222. Toiht Soaps. Samples sent by the Department 
of Health, Bridgeport. They contained respectively 47.3 per 
cent, and 46,4 per cent, mineral matter insoluble in water. 

TOILET PREPARATIONS. 

The following samples were submitted by the Dairy and Food 
Commissioner. 

16863. Bay Rum. Made by Wm. H, Loveland Co., Bing- 
hampton, N. Y., was declared to contain 20 per cent, of alcohol 
but was found to contain only 10.48 per cent. No. 16765 was 
passed. Neither contained wood alcohol. 

17130. Empress InstantaTieous Hair Color Restorer, Dark 
Brown shade and 17019, the same name but a black shade. The 
Empress Manufacturing Co., Inc., New York. 

Examination was as follows: 
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Paraphenylene diamine is a dangerous compoimd on account of 
its poisonous properties. Hair dyes, under other names, con- 
sisting of the same components as found in this one have been 
noted before'. 

The manufacturer claims that the danger attending the use of 
paraphenylene diamine is removed by the use therewith of an 
oxidiWig agent such as hydrt^n peroxide. However this may 
be, the evidence baaed upon reported injuries following the use of 
such preparations is that the combination does not work out 
satisfactorily in practice. 

Liquid Silmerine. Made by Parker, Belmont & Co., 



The sample was examined as follows : 

Constituents are in grams per 100 cc. Solids 1.91; ash 1.26 (sodium 
carbonate and borate present); precipitable by alcohol 1.07 (uncorrected 

for ash). 

16838. Pepsodent. Made by the Pepsodent Co., Chicago. 
Only alcohol was determined. It contained 1.52 per cent, alcohol 
by weight, no methyl alcohol present. 

Note. 

A request for a re-examination of our records in case of samples 
No. 14842, Quinol Hair Tonic and No. 14872, Lily of the VaUey 
Toilet Water was received from the Colgate Company of New York. 
Examination of these preparations, Bulletin 219 of this Station, 
pp. 250 and 251, showed them to contain respectively 29.16 per 
cent, and 67.65 per cent, of alcohol by volume. The manu- 
facturers claimed that careful control of these products was 
maintamed and regularly showed 35 per cent, and 70 per cent, 
respectively. Our records show that duplicate determinations 
were made in case of 14842, because of the variation, and that these 
were in close agreement; and no error was found in the record of 
sample 14872. However, new samples of the preparations named 
were procured in the market by our Station agent and alcohol 
determined. Quinol Tonic was found to contain 34.85 per cent., 
and Lily of the Valley Toilet Water 68.56 per cent, of alcohol. 

The Colgate Company was advised of our new results ; but we 
are unable to find our original figures in error. 

teport of Chetn. Laby., Am. 
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UNITED STATES PHARMACOPOEIA DRUGS. 

Tincture op Cinchona and 

Tincture op Cinchona Compound. 

The United State Pharmacopoeia prescribes that Tincture of 
Cinchona shall contain in 100 mils of solution not less than 0.8 
gram nor more than 1.0 gram of alkaloids of Cinchona; and that 
Tincture of Cinchona Compound shall contain in a similar volume 
not less than 0.4 gram nor more than 0.5 gram of such alkaloids. 

Seven samples of straight tincture and twenty-four of com- 
pound have been examined for the Dairy and Food Commissioner. 

The results are as follows: 

Table XV. — Assats of Tinctube of Cinchona and Tincture of 
Cinchona Con found. 

D. C. No. Manufutiuer or Dulu. Alkkloidi, 

Tincture of Cinehona. P" IM «=■ 

16960 BrUlol: The Madden Drag Store 0.92 

16752 DanitUon: W. E. LaBeUe 0.42 

16923 Hartford: The Goodwin Drug Store 0.83 

16598 Norvnch: John A. Dunn 0.83 

16582 Puinam: Jamea F. Donahue 0.95 

16862 Walerbury: Apothecaries Hall 0.78 

16574 WiUimantic: G. O. Cartier 0.61 

Tinclwe of Cinchona Compound. 

16851 Briitol: The Madden Drug Store 0.41 

16703 EaH Hartford: W. B. Noble 0.54 

16719 Olatlonbury: The Peoples Pharmacy , 36 

16922 Hartford: The Goodwin Drug Co 0.49 

16885 Meriden: N. P. Forcier 0.69 

16758 MyHic: Edw. W. GaekeU 0.29 

16771 New London: Dr. A. Crocicchia 0.35 

' 16769 L. P. Deemaraie 0.28 

16762 James Drug Store 0.82 

16600 NoTimck: John A, Dunn 0.67 

16593 Pitcher & Service 0.80 

16586 Putnam: Ed. H. Burt 0.38 

16583 James F. Donahue 0.46 

16887 fttdtinMe; Metcalta' 0.51 ' 

15895 Thomas Pharmacy . 57 

16728 South Manchester: 3. H. Quinn & Co 0.37 

16723 T. Weldon & Co 0.45 

16737 Stafford Springt: D. H. McCormick 0.37 

15879 ThompaonviUe: Wm. J. O'Brien 0.33 

16860 WaterbuTy: Apothecaries Hall 0.31 

16868 H. W. LaTceDnigCo 0.50 

16575 WUlimantie: G. O. Cartier 0.43 

16886 Winsted: F. B, BannoR 0.42 

16891 G. L. Fancher 0.48 

In 12 cases the preparations are within the United States Phar- 
macopoeia limits. 

In 7 cases the variations are less than 10 per cent, of the stand- 
ards; in 12 cases they exceed 10 per cent. Several preparations 
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would be satisfactory if correctly labeled. For example, No. 16762 
is low for a straight tincture, but is within the limits for a com- 
pound, while Nos. 18593 and 16762 are too high for compounds, 
but would pass for straight tinctures. As they stand however, 
they must be classed as adulterated. 

Solution of Hydrogen Dioxide, 

The United States Pharmacopoeia requires that this prepara- 
tion shall contain not less than 3 per cent, by weight of hydrogen 
dioxide (HaOj). 

Among other speciBcations are the following: 

Not more than 0.03 gram of solid residue remains on evaporating 
20 mils of solution to dryness; and not more than 2 mils of N/10 
potassium hydroxide are required to neutralize 25 mils of the solu- 
tion. 

Results of our analyses of twenty-three samples are as follows: 

Tabie XVI. — Assays of Hydrogen Dioxide. 

D, C. No. Brand. % 

16595 A, D. S 3.62 

16877 Albany Chemical Co 3 . 07 

16705 Brewer i Co 3 . 29 

16754 Brewer & Co 3.04 

16883 Brewer* Co 3.03 

16772 Butler Bros 3,02 

16893 Earle & Co 3 .07 

15885 Eastern Drug Co 3 .07 

16770 Eimer and Amend 3 , 18 

16920 Goodwin's Drue Store 3.08 

16590 Maliinckrodt Chemical Works. ... 2.88 

15897 Maliinckrodt Chemical Works, ... 3.05 

16711 Maliinckrodt Chemical Worka 3.00 

16724 Maliinckrodt Chemical Works. . . 3.05 

16596 Merck & Co 2.95 

16866 National Peroxide Co 3.15 

16579 Oakland Chemical Co 3 . 74 

■ 16671 Parke, Davis Co 3.08 

16716 Parke, Davis Co 3. 16 

16735 Parke, Davia Co 3.11 

16862 Parke, Davis Co 3.20 

15869 Powers-Wighlman-Roaengarten 

Co 3.09 0.023 1.38 

16751 Powers- Wightraan-Rosengarten 

Co 3,01 0.029 2.38 

All of the samples meet the requirement as to actual hydrogen 
dioxide or come within reasonable limits thereof, or of the declared 
strength; but several show excess of solids or of acidity or both. 
Since it has been foimd that the exact manipulation of the Phar- 
macopoeia method for acidity gives uncertain results in some 
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cases, a modified proceedure' has been followed in case of samples 
showing high acidity. 

Samples 16920, 16877, 16761, 16738, and 16764 are in excess of 
the Pharmacopoeia speci6cations for acidity by more than 10 per 
cent.; 16690 is in excess in solids; and 16883 is greatly in excess 
both as regards acidity and solids. 

Lime Water. 

The United State Pharmacopoeia requires that this solution 
shall contain not less than 0.14 per cent, of calcium hydroxide 
when prepared at 25''C. 

The percentage of calcium hydroxide varies somewhat with the 
temperature at which the solution is prepared being about 0.17 
per cent, at 15°C. and diminishing as the temperature rises. 

Thirty-two samples were examined for the Dairy and Food 
Commissioner of which twenty-five met the requirements and 
seven were deficient. The deficient samples ranged from 31.4 
per cent, to 81.0 per cent, of standard strength. 

The results are as follows: 

Table XVII. — Assays of Liue Water. 

Cilrium 

hydroxid«, 

D. C. No. MaDuTieturer or Dealer. p*r e«nt. 

16942 Bristol: Perry N. HoUey 0.173 

16949 The Madden Drug Store . 150 

16753 Danielson: W. E. LaBelle 0,140 

16704 East Hartford: W. B, Noble O.IOI 

16712 O'ConneUDrog Co 0.159 

16717 OlailonbuTv: The People's Pharmacy . 146 

16919 Hartford: The Goodwin Drug Co 0.106 

16756 JeweU City: Charles R. Carey 0.179 

16876 Meriden: W. W. Moaher 0.178 

16881 Charles H. Pinks 0. 167 

16884 N. P. Forcier 0.054 

16937 Middklovm: John J. Cronin 0. 178 

16760 Mystic: Edward Gaskell 0.190 

16853 New BHiain: Crowell'a Drug Store 0.176 

16767 New London: J. Burro 0.185 

16592 Norwich: P. F. Bray 0. U4 

16597 George M. Rathbom 0. 179 

16585 Putnam: James F. Donahue 0.142 

16589 E. H. Burt 0.179 

15886 Rockville: Metcalf's 0.077 

15896 Thomas Pharmacy 0.O44 

16730 SoTitk Manchester: J. H, Quinn & Co 0. 155 

16738 Stafford Springs: D. H. McCormick 0.169 

16743 Ethel H. Wickcs 0.170 

16872 ThompsomilU: George R, Steele, Est 0.179 

15878 William J. O'Brien 0,165 

16858 Waterbury: Apothecaries Hall 0.058 

16870 H. W. Lake Drug Co 0.169 

16672 WiUimantic: G. 0. Cartier 0,163 

16577 Charles DeVilhers 0.161 

16890 WinsUd: G. L, Fancher 0,174 

16894 John A. Williams 0,165 

'Conn. Exp. Sta. Report, 1909, p. 266. 
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Solution op Magnbbidm Citrate. 

One hundred mils of this solution contains magnesium citrate 
corresponding to not leaa than 1.5 grams of ma^esium oxide. 

There is no direct numerical standard for citnc acid, but accord- 
ing to the formula as given by the Pharmacopoeia one hundred 
mils should contain 9.4 grams of this ingredient. 

Of the twelve samples examined for the Dairy and Food Com- 
missioner only one failed to meet the required or declared strength 
as regards magnesium oxide. The following summary shows the 
results of assays compared with the requirements of the standard 
or special declarations. 

Sample No. 16924 was assumed to be of standard strength, 
there being no declaration to the contrary, but it was found to be 
only 60 per cent, of standard. In cases where special declarations 
of quality or strength were made they were found to be sub- 
stantiaUy correct. The deficiencies in total citric acid may pos- 
sibly arise from a -part of the magnesium being derived from 
magnesium sulphate. 

Table XVIII.— AssATa op Soltttion of Magnesium Citbate. 

MacaeBlum oxid«, 
D. C. No. ManufMtuter or Dealer. gmg. per 100 oo. 

Required. Found. 

16710 Ea»l HartfoTd: O'Connell Drug. 

Co 1.5 2.11 

16924 Hartford: The Goodwin Drug Co. 1.5 0.90 

16761 Myatic: Edward W. Gaakell 1.5 1.71 

16857 New Britain: Crowell's Drug 

Store 1.5 1.69 

16773 New Lond<>n: Dr. A. Crociccbia . 1.5 3.06 

16594 Norwich: Pitcher 4 Service 0.9 0.94 

16588 Puinom: E. H. Burt 1.3 1.26 

15888 Rockvilk: Metcalf'a 1.5 1.42 

16736 Stafford Springe: D. H. McCor- 

mick 1.5 1.62 

1S871 TkompeonvUle: George R. Steele, 

Eat 1.5 1.52 

16859 Waterbury: Apothecaries Hall... . 0.8 0.87 

16676 Witlimantic: Charles DeVilliers. . 0.8 0.77 



TmCTURB OF Ndx Vomica. 

The United States Pharmacopoeia requires this preparation to 
contain not less than 0.237 gm. nor more than 0.263 gm. of the 
alkaloids of mix vomica. 

Twenty-five samples were submitted by the Dairy and Food 
Commissioner for examination. Only three were found to be 
within the prescribed Umits of 0.237 to 0.263. Ten others, how- 
ever, varied from these limits by less than 10 per cent, while six 
more were but slightly in excess of 10 per cent, variation. Of the 
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remaining six samples four were deficient, ranging from 0.160 gm. 
to 0.182 gm. per 100 cc, one was considerably over strength and 
one was not reported as there was not sufficient material to check 
the original assay which showed a deficiency. 
The results are as follows: 

Table XIX. — AssAva of Tinctdri; of Nux Vomica, 

AlkiloidB o( 
Nu. Vomics 
D. C. No. ManufMturer or Dealer. «m. per 100 to. 

16948 Briitol: The Madden Drug Store 0.160 

16702 E<Kt Hartford: W. B. Noble 0.200 

16713 O'Connell Drug Co 0.232 

16718 GlaaUinbury: The Peoples Pharmacy 0.226 

16918 Hartford; The Goodwin Drug Co 0.262 

16755 JeweU City: Chariea R. Carey 0.226 

16759 Mystic: Edward W. Gaskell 0.211 

16763 New London: J. H. James 0.440 

16766 J. BurroB 0.298 

16768 E.Callahan 0.269 

16591 Norwick: P. F. Bray 0. 182 

16599 JohB A. Dunn 0.204 

16581 PulTUim: 3. J. Dupre 0.255 

16584 Jamea F. Donahue 0. 160 

16587 E, H. Burt 0.182 

15889 RockviUe: F. E. Metcalf 0.218 

15894 ThomaH Pharmacy 0.306 

16729 SoiUk Manchester: J. H. Quinn A Co 0.226 

15870 ThompsonvUle: George R. Steele, Est 0.226 

16861 Watertmry: Apothecaries Hall 0.204 

16869 H. W. Lake Drag Co 0.255 

16573 Wmimanlic: G. 0. Cartier 0.218 

16578 Charles DeVilliera 0.226 

16896 Winsted: John A. Williams 

16887 F. B. Bannon.' 0.264 

Saturated Solution op Potassium Iodide. 

A prescription calling for a saturated solution of potassium iodide 
was presented by an Inspector of the Dairy and Food Commis- 
sioner's office at five different drug stores in four different cities in 
this state. Solutions ranging from 63.5 per cent, to 99.5 per cent. 
of saturation were obtained, judging saturation by the solubility 
of the salt at 20''C. The amount of salt in a saturated solution 
varies with the temperature at which the solution is made. Thus 
a solution saturated at 25°C. should contain 59.7 per cent, of the 
salt; if saturated at 0''C. only 56.0 per cent, would be present. 
The usual range in temperature of "cold water" used in official 
formulas id taken to be 15° to 25°' and we therefore chose the 
mean of these, or ordinary room temperature, saturated at which a 
solution should contain 59.0 per cent, of potassium iodide*. 

The results of the assays are given in Table XX. 
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Table XX. — Assays or "Saturated" Solution of Potassium Iodide. 

iodide io Degree of 

solution, saluralion, 

D. C. No. DruEiiBt, p« rsnt, p« cent. 

15787 Bridgeport: Julius Ginsbert 58.74 99.5 

18401 ffartford.- Kaufman's Pharmacy , , 42.42 71.9 

15786 New Haven: A. H&rowitch 37.45 63.5 

15860 JVoriPicft.- D. T. SalesBer 50.91 86.3 

15851 Smith Pharmacy 54.93 93.1 

These results are surprising when one considers that a saturated 
solution of the salt is very easy to prepare, and that specific 
information as to its solubility is given in the Phannacopoeia. 
Yet three of the solutions show varying d^rees of carelessness in 
preparation. 

Hahauelis (Witch Hazel) Wateb. 

Among other specifications in the United States Pharmaco- 
poeia this preparation contains not less than 14 per cent, of alcohol, 
by volume and should not respond to tests for methyl alcohol. 

Eleven samples have been examined for the Dairy and Food 
Commissioner and determinations of alcohol and tests for methyl 
(wood) alcohol made. No wood alcohol was found in any case 
and in only one. No. 16863, was substantially less than the required 
or declared amount of alcohol found. 

The results are as follows: 
Tablb XXI. — Inspection of Hauaublis (Witch Hazel) Water. 

Alcohol by 
volume Methyl 

D, C, No. M«nufBCturer or Dealer. per oent. sUohol. 

16757 J. R. Carey, Jewett City 14.04 i 

15863 Chads, New York 7.88 i 

16580 Churles DeVUIiere, Willimantic. , . 14.20 i 

15875 E. £. Dickenaon, Essex 14.00 i 

15893 E, E. Dickenson, Essex 14-60 i 

16706 E. E. Dickenson, Essex 14.28 i 

16725 E. E. Dickenson, Ebbbx 14.40 i 

16943 E. E. Dickenson, EsSex 14 , 20 i 

16915 Goodwin's Drug Store, Hartford. . 14.04 i 

16865 Salem Chemical and Supply Co., 

Salem, Mass 14.36 i 

16739 The Sisson Drug Co., Hartford... 14.48 i 

MISCELLANEOUS DRUGS, ETC. 

Twenty-four samples of miscellaneous materials have been 
submitted chiefly by health officials and physicians. Two of 
these were unofficial samples from the Dairy and Food Commis- 
sioner's office. 

D. C. No. 17042. Furniture Polish. The preparation was found 
to be a mixture of cottonseed oil and denatured alcohol in the 
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approximate proportions of 90 parts of oil and 10 parts of alcohol. 

D. C. No. 15788. Essence of Peppermint. It contained 82.20 
per cent, of alcohol, by volume. No methyl alcohol was detected. 

14442 and 14395. Turpentine. Neither sample was found 
adulterated. 

14442. Specific gravity at 15.6°C. 0.8851 ; color white, yellowiish; poly- 
merization residue 0.7 per cent. 

1439S. Specific gravity at 15.6°C. 0.8774; color white; polymerisa- 
tion residue 0.7 per ceot. 

14406. Tablets submitted, by a physician for identification 
were found to contain morphine. 

14457. Pills submitted by a physician were found to contain 
codeine. 

14622. Pills submitted by a physician were found to contain 
46.2 per cent, of sodium bicarbonate and 46.1 per cent, of milk 
sugar. No other medicament was found. 

14631. Tablets submitted by a physician. These were hypo- 
dermic tablets of morphine sulphate, 1/4 grain, and atropine sul- 
phate 1/150 grain. We were requested to determine the varia- 
tion in gross weights and in weights of medicament. 

Twenty-five tablets examined. Minimum weight 0.0244, maximum 
0.0374, average 0.0257 gram. 

Two groups of three tablets each assayed. Total alkaloid found (1) 
0.0160 and (2) 0.0150 gram as morphine sulphate per tablet or 0.246 and 
0.230 grain per tablet as compared with 0,256 grain total alkaloid de- 

The tablets were satisfactory both as regards variation in weight 
and medicament. 

14806. WhiU Unlets submitted for identification. They were 
found to be morphine hydrochloride. 

16336 and 16337. Liniment. Samples submitted by New Haven 
County Health Officer. 

Examinations: 
cc; ash 5.58; arse 
fled; alcohol none. 

15337. Reaction acid; solids 1.98 grants per 100 cc; ash 0.45; gallic 
or gallotanuic acids indicated. 

The first preparation is a water solution containing a relatively 
large amount of arsenic as the most conspicuous ingredient. The 
second sample was also a water solution consisting of, or contain- 
ing, gallic or gallotannic acids or both. 

14697, 146M, 14699. Unknown Drugs, submitted by the City 
Health Department, Bridgeport, Two samples were boric acid 
and the third was potassimn permanganate. 

16066. Mediciv£, submitted by the County Health Officer, 
Bridgeport. The sample was greyish white in color, with a salty 
taste but not bitter. It was found to consist of 98,3 per cent. 
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bicarbonate of soda and 1.7 per cent, of material insoluble in 
dilute acid largely or entirely vegetable material, unidentified, 
but resembling cardamon. 

16104. Medicine, with prescription submitted by the County 
Health Officer of Bridgeport. The prescription proved to be too 
complicated to detect or determine all of the eight ingredients. 
So far as we could discover, however, there was no evidence that 
the preparation was not of the substance and quality demanded. 
1^187. Saccharin tablets, were found to consist of saccharin 
and milk sugar. 

16338. Hair Dye said to be Canute Water but not submitted 
in original container. 

The amount of material was only lOcc. but it was found to be 
an alkaline solution of silver nitrate. 

14049, 14681. Arsenate of Lead. The first was submitted by 
Dr. Britton, State and Station Entomologist, the second by Mr. 
Fay, County Agent for Middlesex County. 

AnalyBee: 14049 14681 

% % 

Moieture 0.40 

Lead (PbO) 65.72 64.13 

Arsenic (AsiOi) 29.18 32.66 

16182. Hexpo, Smith's, Insecticide and Fungicide. 
Analysis in parts per 100: 

Moisture 5.65; silica 0,80; aulphurio acid (S0|) 20.84; copper (metallic) 
16.82; lead (PbO) 17.70; arsenic (AsiO.) 8.10. 

The mixture consists of about two-thirds copper sulphate and 
one-fourth lead arsenate. 

15090. Lime Svlphur Solution. The specific gravity at 20''C. 
of the solution was 1.3073 equivalent to 34.1 Baum4. This is 
somewhat above the average density (24° to 25°). 

13647. Linseed Oil. The sample was found to contain lead 
and mineral oils. 

16038. A Veterinary Preparation said to be Stark's Reducine 
was found to consist essentially of a fatty base with iodides and 
tar. 

MOTOR GASOLINE. 

Gasoline generally signifies a product of crude petroleum pro- 
duced by the process of distillation. This is called straight 
refinery gasoline. Newer types are the so-called casing-head 
gasoline, produced from natural gas by compression or other 
processes, and "cracked" or sjoithetic gasoline produced from 
heavy oils of the kerosene type by the "cracking" process. Both 
of these products are important factors in the present motor 
fuel supply but neither is generally sold as such but in the form 
of blends. 
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Gasoline is not a definite chemical substance like water or al- 
cohol but a mixture of hydrocarbon compounds in vaiying pro- 
portions. The most essential characteristic of gasolme is its 
property of rapid vaporization which is shown and measured 
by determining the distillation range of the fluid. It should not 
contain too large a proportion of low boiling constituents, a con- 
dition which results in undue loss and danger in handling and in 
storage. These light fractions are the most expensive constituents 
in gasoline and it is therefor desirable from the standpoint of 
economy to include as large a proportion of the heavier and higher 
boili:^ constituents as the vaporizing power of the engine will 
permit. The motor derives its power from the heat of combustion 
of fuel. This is measured in terms of British thermal units 
(so-called B.T.U's.) and varies within rather narrow limits for the 
different varieties of gasoline. For this reason the calorific power 
is not generally determined in routine tests. Specific gravity 
alone, expressed in Baiun^ degrees, and generally referred to as 
the "test," has no significance, as an index to the substance and 
quality of gasoline. 

Chapter 166 of the Pubhc Acts of 1919 relates to the sale of 
adulterated or inferior products as gasoline. The term "gasoline" 
as used in the Act is construed to mean "only gasoline which has 
not been adulterated and with which there has been made no 
addition, combination or mixture of any other article after it has 
passed from the ownership of the manufacturer." No standards 
or specifications are defined in the Act. 

Arrangement was made with the Conmiissioner of Motor 
Vehicles to test samples of gasoline in this laboratory, but no 
official samples have been received. Anticipating such work, a few 
preliminary tests were made of the common market brands. The 
apparatus and methods used were as described and recommended 
in Technical Paper 214, Bureau of Mines; and the specifications 
for distillation range those adopted by the Conmiittee on Stan- 
dardization of Petroleum Specifications effective November 25th, 
1919.1 

These specifications are as follows: 

(a) Initial boiliuR point not higher than 60''C. (IWF.); (b) 20 per cent. 
of sample must distill below 105°C. (221°F.); (c) 50 per cent, must 
distiU below 140°C. (284°F.); (d) 90 per cent, must diatill below 
IBCC. (374"^.); (e) end or dry point must not exceed 225°C. (437°?.); 
(f) not less than 95 per cent, will be recovered in the receiver from the 
distillation. 

The actual distillation loss is the difference between the origi- 
nal volume taken (lOOcc) and the sum of the volumes of the dis- 
tillate and of the residue left in the distillation flask. 

Data obtained on 15 samples examined are summarized in 
Table XXII. 

>. Oil and Gaa Jour. 18, 26, 62 1919. Chem. Absts., 14, 3, 342 1920. 
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Table XXII .^Examination op Motor Gasoline. 
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We are not prepared to discuss these results in terms of the 
relative desirability or efficiency of the several brands of gasoline 
represented. Efficiency of fu^ utilization depends upon several 
or many factors other than the quality of the fuel itself. Practi- 
cally all the samples meet the specifications and standards we 
have selected in all respects. No. 13946 is seen to exceed the end 
temperature by 5 degrees and the distillation residue in case of 
13196 was slightly acid. It would appear, however, that of two 
gasolines with the differences shown between 13200 and 13959, 
for example, one might be better adopted to a particular condi- 
tion or purpose than the other. The first shows a larger proportion 
of the lighter and low boiling fractions together with about the 
limit of heavy constituents, while the second contains neither 
extreme. It would also appear that each product sampled at 
two different seasons of the year shows a reasonably satisfEtctory 
degree of uniformity of composition. 
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'Including 107 analyses in Bull. 220 and not included in Summary for , 
1919, (See Bull. 219, p. 259). ,,l|c 



„Gooi^lc 



CONNECTICUT 

Agricultural Experiment Station 



NEW HAVEN. CONN. 



BULLETIN 228 MARCH, 1921 



Connecticut Round Tip 
Tobacco 

A New Type of Wrapper Leaf 



By D. F. JONES 



DiqitizeabyG00»^IC 



CONNECTICUT AGRICULTURAL EXPERIMENT STATION 

OFFICERS AND STAFF 



BOARD OF CONTROL. 
His Excellency, Everett J. Lake, ex-offieio. President. 

James H. Webb, Vice President Hamdeu 

George A, Hopson, Secretary New Haven 

E. H. Jenkins, Director and Treasurer New Haven 

Joseph W. AlBop Avon 

Charles R. Treat Orange 

Elijah Rogers Southii^ton 

William H. Hall South Willington 

STAFF. 
E, H. Jenkins, Ph.D., Dirtdof nnd Treaitirtr. 
MlBS V, E. Cole, Lihrarian and Slmotrafhtr. 
MiH L. M. Bbadtlucht, Bookkteptr and Blenographer , 
WiLUAU VirrCH, fn clvtrat ofBuildingi and Gratmdi. 



Chemlftrr, 



Auijtiul lAboutotj. E. MONHOi Bailbt, Ph.D.. Chimiit in Charge. 
R. E. Andriw, M.A.. C. E. Shbfabti, i 
H, D. Edmohd, B.S., OwBH L. Nolah, Aaitlant Chtmittt. 

R. N.COFHUHD, I 

V. L, CnmcHiLL, SamptinB Aa"U. 

Mim Ai/TA H, Mobs, Clrrt. 

T. B. Obbobhb. Ph.D.. D.Sc. Chtmitt in Charge. 

G. P. CiAVtOK, Sc.D., Botaniil, 

E, M. Stoddabd, B,S.. Atiitianl Balaniil. 

MiBB Flohence a. MeCORinc., Ph.D., SHniHM Aaiitanl. 

G. E. Ghahau, I7«ieraj AniitarU. 

Mbb. W. W. Kblsbt, StenoBTii'pheT. 

W, E, Bbitton, Ph.D., EndtmoloirMl; Slatt Bnlomoliigiit. 

B. H. Waldeb. B.AaH., M, P. Zappe, B.S., 1 . . ^„ 
Phiuf Gabuah. Pb.D.. Bamcel T. Sealt, ( """" , ,, 
JOHN T. A»a»os™, / Enb,mohiisl,. 
MiM Gladtb M. Finlbt, SUnograthtr. 

Forailrr. Walteh O, Fili.et, Forattr, alin Stale Farttttr and 

S(att Fvretl Fin Wariin. 

A. E. Mobs, M.F., AitiUant State and Station Foretltr. 

H. W. HICOCK, M.F., Aieitlant. 

MiRB Pauline A, Mbbchant, .^lemvrapftir. 
Tluil Braedlnf. Donald F. Jones, 8.D.. riant Breeder. 

C. D. HoBBELL, ilniitanl. 
T*(sUble Qniwlnf, ■ — 



Fleea of Tba Wilson 1 



vGoo»^lc 



Connecticut Round Tip Tobacco. 

A New Type of Wrapper Leaf for Priming; Recom- 
mended for Trial Where Havana is Grown. 



By D. F. Jones. 



Both Havana and Broadleaf tobaccos grown in New England 
have rather narrow-pointed leaves so that the yield of wrappers 
from a pound of leaf is relatively small. In an endeavor to ob- 
tain a type having a more nearly roimd leaf which would equal or 
prove better than the two well-known varieties in quality and sur- 
pass them in yield, a new variety of tobacco has been developed 
by ten years of selection and testing. This variety is called 
Connecticut Round Tip on account of the broad, full tips of the 
leaves and is offered to tobacco growers in the belief that it has 
certain distinct advantages which make it worthy of serious con- 
sideration. 

In reconmiending a new type of tobacco for trial it is fully 
realized that there are many reasons why any variety differing 
from those commonly grown may be undesirable for the grower, 
no matter how meritorious it is, because the trade is unfamiliar 
with it and there is therefore a tendency to discriminate against 
it. At the same time no one can maintain that the kinds of to- 
bacco now used will always be grown or that it is impossible to 
obtain new varieties which will be more profitable than those 
now employed, 

Connecticut Round Tip should not be confused with other new 
varieties offered from time to time, most of which were variable 
hybrids which had not been fixed and stabihzed nor had they been 
selected so ejctensively or carefully as this tobacco has been for 
certain definite qualities. No plants of Connecticut Round Tip 
were grown outside of our trial grounds previous to 1918. But 
in the last three years it has been tested in the field of compari- 
son with types now grown and has been shown to have certain 
valuable qualities which merit attention. 

Origin of the Round Tip Tobacco, 
The problem was to combme in one variety or type the higher 

number and the better shape of leaves of Sumatra with the larger 

size and other desirable qualities of Broadleaf. 

The method of doing this had been developed by previous study 

of inheritance in tobacco. 
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An artificial cross was first made between Sumatra and Broad- 
leaf. The seed was planted the next year and from the resulting 
plants seed was saved for the third year's planting, when the se- 
lections were begun. 

Each plant was carefully studied and noted as to all important 
characters which could be observed in the fields. From the plants 
which represented the desired size and shape, seed was saved 
imder bags for the next year's test while all the less desirable 
plants were dropped out. This process was repeated year after 
year for ten successive years till finally three selections remained 
which seemed equally promising. Then these were tested on a 
larger scale. 

In 1916 about one-third of an acre of each was grown, and sepa- 
rately harvested, cured and sorted and the weights and propor- 
tions of the different grades were used in making the final choice. 

Throughout the work selection has been based largely on the 
weights and appearances of the cured and sorted leaves. 

/( is -not a "hybrid" as the term is usually understood. A 
hybrid is a natural or artificial cross of two fairly settled varieties 
and the individual hybrid plants the second and immediately 
following years are very variable. Years of very careful selection 
are required to secure a variety or type with fixed characters. 

The Round Tip here described comes from a "hybrid" which 
has been carefully protected from natural crossing and selected 
for ten years so that its uniformity to type is fully equal to that 
of either of the varieties commonly grown in the state. 

This new tobacco is largely the result of the work of E. M. 
East, formerly with this station and now at the Bussey Institute 
of Harvard University. H. K. Hayes, also formerly connected 
with this station, and E, G. Beinhart of the U. S. Department 
of Agriculture, have had a large part in producing Connecticut 
Round Tip, The writer has continued and completed the work. 
B. G, Southwiek of the Hartford County Farm Bureau has ren- 
dered valuable help in securing the co-operation of growers in 
carrying out field tests of the variety and in interesting dealers in 
the merits of the leaf. During the first years of development the 
tobacco selections were grown for the Connecticut Experiment 
Station by the Windsor Tobacco Corporation at Bloomfield. 
Later they were grown at the Shaker Farms at Somers. Much 
credit is due J. B. Stewart and M. M. Smith for their co-operation 
in this enterprise. 

Characteristic Features op Round Tip Tobacco. 

The plant is a tall, vigorous grower which fiowers and sets seed 
abundantly in the field. It has a strong root system which 
enables the plants to stand up in the field better than Havana. 
The leaves are not as lai^e as Broadleaf but they are more com- 
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PLATE XVI. 



Figure 1. Round Tip leaves from the bottom, middle and top of one 
plant at the time of fii^ piiming. 



eor^ Conu., in 1920, who say: ±<i suuwcu nuuucnui k'uww, avcia^u^ 
24 leaves to the stalk, and we were particularly impressed with the 
round Bbape of the leaves and the plant s root system. 
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PLATE XVII. 



Figure 3. Round Tip nianta grown by T. J. Kearney, Poquonock, 
^-'onn., in 1920, who was pleased with their vigoroua growth and produc- 
s and weQ shaped leaves. 




Figure 4. Roots of two plants of Round Tip, at the sides, compared 
with two roots of Havana, in the center, arranged in the order and com- 
parative diEtimce in which they grew in a field badly infested with root rot. 
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pact, having a broad rounding shape without the long drooping 
tip usually shown by that variety. The plante develop from 
twenty to twenty-four good sized leaves per plant. These are 
spaced somewhat farther apart on the stalk than those of either 
Broadleaf or Havana, making the plants more suitable for priming 
than for stalk cutting. By topping lower with from sixteen to 
eighteen leaves the cut tobacco can be handled satisfactorily in 
the sheds. 

In one field in 1919 a few plants were accidently set among 
Havana in the field which was badly infected with root rot. 
The Havana plants made a very small growth while the Roimd 
Tip plante showed no sign of injury to the roots. They were 
vigorous and fully twice as tall as the Havana plants growing 
b^de them. The differences in root growth are shown in the 
accompanying illustration. If this resistance to unfavorable soil 
conditions proves to be characteristic of this variety under all 
conditions it will be a most valuable feature and one which alone 
makes the variety very promising. 

At their best the leaves are neariy as wide as they are long and 
are noticeably full at the tip. They are also held upright and close 
to the stalks, thus avoiding considerable dam^e in the field. The 
lengths of the leaves run from sixteen to twenty-six inches but 
on accoimt of their shape a twenty inch leaf is equivalent to a 
much longer leaf of either Havana or Broadleaf and poimd for 
pound yields a greater number of wrappers. 

In color and quahty of cured leaves the tobacco is more nearly 
hke Havana and is recommended for the uses to which Havana 
is put. Many have said that it resembles shade grown Cuban 
somewhat. However, in color and general wrapper qualities it 
is usually distinct from any of the varieties now grown and in time 
should win a place for itself on its own merits. 

Field Tests. 

In testing the productiveness and quality of this tobacco it 
has been difficult to get a satisfactory trial for the reason that 
it has not been grown in sufficient amount. It has not been pos- 
ible to devote much seed bed space to the growing plante and 
consequently there have never been enough plants to set the 
field all at one time. As a result, plante differing in maturity 
were harvested at the same time as it was necessary to pick the 
whole field at each primmg. Moreover, the plante were handled 
as Havana was treated and it has since been learned that the 
Round Tip requires somewhat different treatment in certain 
particulars. 

It is generally agreed that the leaves should be picked earlier 
than the Havana leaves of the same stage of development. They 
should not be left until they show yellow. The plante being large 
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yieldere are heavy feeders and must be fertilized accordingly. 
Producing more leaves than Havana it should be fed proportion- 
ately more. This extra expense ia fully justified since on a given 
area and with the same labor, except for handling, a greater 
quantity of tobacco is produced. Ilie leaves being wider than 
Havana they should be spaced farther apart in the sheds in order 
to cure properly. 

In 1915 at Bloomfield 1400 pounds per acre were secured and 
the year following 1800 pounds in three primings not counting 
tops. In 1918 at the Shaker Farms the rate of 2800 pounds per 
acre was obtained from a field of about one-third of an acre. In 
1919 it was tested in seven different places in the valley by growers 
of Havana in amounts ranging from one-fourth to five seres. Three 
of them grew it as a stalk tobacco and the others primed it. The 
weights ran from 1400 to 1600 pounds per acre. The tobacco 
was set rather late and on account of uneven planting the condi- 
tions were not favorable to this variety. 

In 1920 Round Tip was grown in thirteen different places in 
amounts from a few plants to eight acres. The tobacco made a 
good growth in spite of a late stwt in many cases, until damaged 
by the hail storm. In spit« of much injury to the last pickings 
weights of from 1600 to 2000 pounds per acre were secured. The 
percentage of light wrappers was also hi^ in nearly every case. 

When properly cured the "bum" is satisfactory. The only 
serious objection to this tobacco is that it may have a bitter taste. 
Some think that this can be obviat«d by proper curing and toeing. 

Its remarkable abihty to stand up on soils in which other 
tobacco fails to thrive was also shown very clearly in 1920 in 
those places where a direct comparison could be made. 

Opinions of Tobacco Gbowsbs. 
From M. M. Smith, The Shaker Farmt, Somert, Conn. 

The young plants of the new variety of tobacco started more quickly, 
grew a large round tip leaf, required very little euckering, and stood up 
against a storm better than the ordinary type. As the yield of leaves 
and weight was more than the type usually grown, beUeve it should be 
fed accordingly. Also found that owing to wide apreading of roots, 
there is danger of too deep cultivation after plant is half matured. 

From Morgan &f Dickinson, Wind»or, Conn. 

We set out 9,000 plants of Round Tip on June 27th, 1920, and finished 
harvesting out topson8ept. 14th. The 9,000 plants produced 1,778 pounds 
with some loss in weight by hail, as the last ten leaves were cut in the 
storm. This tobacco produced 828 pounds of No. 1 Wrappers and 671 
pounds of No. 2 Wrappers. It showed wonderful growth, averaging 24 
leaves to the stalk, and we were particularly impressed with the round 
shape of the leaves and the plant's wonderful root system. After assort- 
ing and handhng this tobacco we bulked same and turned the bulks six 
times allowing the temperature to reach 116 degrees. After turning the 
sixth time we baled and placed in a warm room. We have no faiut to 
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find with our experiment but on the other hand are very much pleased 
with it as far as we have gone. We had a local manufacturer use a little 
of it and the yield is good. He aaid he could wrap 1,200 cigars with two 
pounds. 

From A. H. Brown, Windsor Tobacco Growers, Inc., Wtnd«or, Conn. 

My experience with the Round Tip Tobacco the season of 191S and 
1920, while in the nature of an experiment only so far as the growing and 
curing is concerned, Has convinced me that it possesses many desirable 
qualities from the grower's standpoint. It seems to produce good 
results on what is called "sick land owing perhaps to its stronger root 
growth, and is less affected by wind storms. The name Round Tip 
well describes the shape of the leaves and the lower fifteen vary but little 
in length. In 1919 1 harvested from twenty-two to twenty-aix leaves per 
stalk but in 1920 a hail storm destroyed the leaves on the upper part of 
the stalk after harvesting fifteen but the number was the same as in the 
previous season. From my experience would advise priming a little 
earlier than we do the Havana variety at least the lower part of the plant. 
In regard to the "appearance of the assorted and fermented leaves" the 
failure of a number of expert tobacco men to select a Sumatra wrapped 
cigar placed in a box with cigars wrapped with Round Tip is pretty good 
evidence that it poBsessea the c|ualitics that the trade demands. While 
its taste haa been adversely criticised many smokers have grave doubts 
as to their ability to detect it in any way. 

From Benjamin L. Haas, L. B. Haas Gf Co., Hartford, Conn. 

Our experience has been that this new type of tobacco requires a greater 
length of time to cure properly. There are features of this tobacco which 
necessitate t)ie tobacco being in bulk a greater length of time, and it 
should lay in the hale, at least, two or three jnonths oefore being manu- 
factured. There are quaUties m the Connecticut Round Tip which must 
eventually prove to be very profitable to the cigar manufacturers. We 
are of the opinion that this type of tobacco wiU become vety_ popular 
after we understand how to handle it. It requires more time in curing 
process than any other type of tobacco we are now growing. 



We grew one-half acre of Round Tip on land that had ceased to give 
us a satisfactory growth of "shade." On one side of this we grew Conn. 
Havana and on the other a Wisconsin resistant Havana No. 2901. This 
No, 2901 did very well, in fact much better than the Conn. Havana but 
the Round Tip throughout the entire season was larger and thriftier 
than either. Our experience leads us to believe that the Round Tip will 
yield well, even on sick soils"; the shape of the leaf is good, the third 
priming is comparatively better than that of primed Havana and if a 
certain bitterness can be overcome in sweating Round Tip should he a 
very valuable tobacco. 

from The Farnkam Tobacco Corp., Hartford, Conn. 

The seed of Round Tip tobacco which I used was rather poor and the 
general impression I had of the platats was that they were much slower 
in Krowing than either the Havana Seed or the Broadleaf. lliey seemed 
to be harder to push to the size necessary for planting. I planted the 
tobacco closely, about eleven thousand plants to the acre, and found the 
same tendency in regard to crowth appbed to the early-set plants as well 
as those which were in the beds, but when the tobacco became eight or 
ten inches high it grew rapidly and from that time on until maturity it 
grew faster than any other variety I had. The time for harvesting the 
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first leaves, in my judgment, is vbeu the tobacco re&chea the height of 
a man's eboulder, ae I found when piokihg was delayed it became thick 
and of very poor color. Just before the tobacco buds out I found it ready 
to h&rreet up aa high as the fourteenth leaf, and have decided nest year to 
have all the good tobacco off, up to the eighteenth leaf by the time the 
plants break into flower. I found this tobacco more or lesB difficult to 
cure, the leaves having a tendency to stick together, due to the gum which 
the tobacco earriea to a marked degree. The shape of the leaf is at) that 
can be desired both as to length antiwidth. Probably it would suit a larger 
number of customers if it did not grow as long as it does, but am perfectly 
satisfied in that regard. The only criticism I have to make is regarding 
the taste, which of course is a very important one, but I firmly believe 
that as time goes on it will be taken care of without trouble. The tobacco 
has a bitter taste, and although extreme temperatures have been tried 
in the fermentation, it has not been eliminated as yet. I believe that if 
the tobacco was taken down in very high case and put directly into the 
bulk and allowed to reach a very high temperature this trouble would be 
remedied. If this one factor can be taken care of and the tobacco made 
one which will appeal to the taste of the average smoker, I bdieve that 
it is by far the best thing that the Valley has ever had and should really 
make a new era in tobacco growing. 

Conclusion. 

It has not been our policy to say much about this tobacco as 
we expect it to win its own way. If it has real merit, as the pre- 
limiDary trials show, it will be growu in so far as it proves profita- 
ble. In order to be appreciated it must be seen growing in the field 
and after sorting. Befo^ the manufacturers will buythis tobacco 
^ey must appreciate what it is and know that it can be secured 
in quantity. The fact that a large niunber of cigars can be 
wrapped per pound of leaves is one forceful reason why they 
should give this new tobacco a careful trial. 

This brief history and description is written to introduce the 
Connecticut Round Tip to the tobacco growers of this district in 
the belief ih&t when it is tested on an adequate scale and becomes 
familiar to the buyer that it will be profitable for growers and 
manufacturers alike. 
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Commercial Feeding Stuffs. 

By E. M. Bailey.* 



PROVISIONS OF THE STATUTES RELATING TO 
FEEDING STUFFS. 

Under the Connecticut statutes the term "concentrated com- 
mercial feeding stuffs" covers practically all feeds excepting hay 
and straw, whole seed, unmixed meal made directly from any of 
the cereals or from buckwheat, and feed ground from whole grain 
and sold directly from manufacturer to consiuner. 

Under the new fertilizer law cottonseed meal is classed as a 
commercial fertilizer and, as such, is subject to analysis fees and 
tonnage tax. Provision is made, however, to exempt meal sold 
excluaively for feeding purpoaes> 

Section 4775 requires that every lot or parcel of concentrated 
commercial feeding stuff shall bear a statement giving the name 
and address of the manufacturer or importer, the number of net 
poimds in the package, the name of the article, and the percentage 
of protein and fat contained in it. The law forbids the use of any 
metal in affixing tags. 

No registration of feed or payment of analysis or license fees is 
required. 

The penalty for violation of the statute is not more than $100 
fine for the first offense and not more than f 200 for each subsequent 



The law authorizes this Station to take samples from any 
manufacturer or dealer, in a prescribed manner, and requires the 
Station to analyze annually at least one sample of each brand 
which it has collected, and to publish these analyses "tc^ther 
with such additional information in relation to the character, 
composition and use thereof as may be of importance." 

CLASSIFICATION OF SAMPLES. 

The classification and summary of commercial feeding stuffs 
and other materials requirii^ fodder analysis which have been 
examined during the past year is as follows : 
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Official samplea taken by the Station Agent 141 

Submitted by the Dairy Commissioner and by indi- 

viduab 56 

Emmiued in connection with field experiments at 

Storrs 362 

Examined in connection with field exfteriments of this 

Station 44 

Total 603 

This report is concerned only with the results of the official 
inspection and with samples submitted by the Dairy Commissioner 
and by individuals. 

Official samples taken by the Station Agent are classified as 
follows : 

Cottonseed Meal 16 Maize Products 19 

Cottonseed Feed 2 Distillers' Grains 1 

Linseed Meal 2 Dried Beet Pulp 3 

Wheat Bran 10 Cocoanut Meal 1 

Wheat Mixed Feed 5 Peanut Oil Cake I 

Wheat Middlings 16 Proprietary Stock Feeds 53 

Rye Products 2 Poultry Feeds 9 

Oat Feed 1 

Total 141 

ETHER EXTRACT IN MOLASSES FEEDS. 

In 1913 Street' called attention to the fact that in case of feeds 
containing molasses, the regular ether eirtraction method generally 
failed to remove all of the ether-soluble substances. By first 
washii^ out saccharine materials with water, drying and then 
extracting with ether higher results for "fat" were usually obtained. 
Since that time this modified proceedure for the determination of 
fat has been followed in such samples as were known, or declared, 
to contain molasses. 

A summary of the results for the period 1913 to 1919 inclusive 
b as follows: 

Etb« Ectrart 
b^ Modified Method. Totid 



Muiherthsii 



1913 17 5 22 

1914 7 13 19 

1915 18 3 21 

1916 11 - 20 31 

1917 6 3 8 

1918 6 6 

1919 II 3 14 

Totals 70 51 121 

It appears that out of 121 caaea, 51, or about 42 per cent., gave 
lower figures for ether extract by the modified method than by the 
regular proceedure. Nevertheless it would appear to be a more 
rational practice to wash out sugars before proceeding to extract 

'Conn. Ejcp Sta. Report 1913, Part V p. 313 et seq. 
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with ether and the resulta, even when lower, are probably nearer 
the truth BO far as true fat is concerned. But since the term fat 
in a guaranty means crude fat (i. e. ether extract) it has been 
customary to report the higher figure for this ingredient by which- 
ever method obtained. 

Of the nine samples of molasses feeds examined this year eight 
equaled their guaranties for fat by the regular method and they 
were not subjected to the modified treatment. The one sample 
falling below guaranty and which was checked by the modified 
method gave a h^er result by that proceedure. 

COEFFICIENTS OF DIGESTIBILITY AND NET ENERGY 
VALUES. 

The significance of digestion coefficients and net energy values 
of feeding stuffs has been briefly discussed in previous bulletins.^ 
These factors for most of the types of feeds reported herein are 
given in the following table : 



Tasle I.- 



I Net ENBBar Valdis 



Cottonseed Meal 

Cottonseed Feed 

LiuseQil Meal (old procees) . . 
Lineeed Meal (new process).. 

Wheat Bran 

Wheat Feed 

Wheat Middlings 

Red Dog Flour 

Rye Flour 

Barley, ground 

Barley Bran 

Com Gluten Meal 

Com Gluten Feed 

Hominy Feed 

Brewers' Grains 

Malt Sprouts 

Distillers' Grains, Com 

Distillers' Grains, Rye 

Beet Pulp, dried 

Peanut Cake, without shells . 
Soybean Meal, fat eictracted . 
Coooanut Cake 



92.2 
W.ii 



91.3 
9215 



•Conn. Exp. Sta. BuU. 212 p. 357, 1918; BuU. 221 pp. 347-351, 1919. 
'Henry and Morrison, 15th ed., pp. 118-119; Armsby and Putney, 
Penn. Exp. SU,, BuU. 142, 1916. 
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INSPECTION OF 1920. 
Remarks on Analyses. 

(Analyses on pages 306-323) 

The definitions of the various feeding stuffs here given are those 
adopted by the Association of Feed Control Officials of the United 
States and revised to 1920. 

Definitions of the several grades of cottonseed meal are as 
follows : 

Cottonseed Meal is & product of the cottonseed only, composed prin- 
cipally of the kernel with such portion of the hull as is necessary in the 
manufacture of oil, provided that nothing shall be recognized as cotton- 
seed meal that does not conform to the foregoing definition and that 
does not contain at least 36 per cent, of protein. 

Choice Cottonseed Meal must be finelv ground, not necessarily bolted, 
perfectly sound and sweet in odor, yellow, free from excess of Unt, and 
must contain at least 41 per cent, of protein. 

Prime Cottonseed Meal must be finely ground, not neceasarily bolted, 
of sweet odor, reasonably bright in color, yellow, not brown or reddish, 
free from excess of lint, and must contain at least 38.6 per cent, of protein. 

Good Cottonseed " ' . . - . . . -.,..11. 

sweet odor, reasoi 
cent, of protein. 

Revision of these definitions is contemplated and tentative 
definitions^ are as follows: 

41.12 Per cent. Protein Cottonseed Meal, Choice Quality, must be finely 
ground, not necessarily bolted, perfectly sound and sweet in odor, yellow, 
free from excess of lint, and by analysis must contain at least 41.12 per 
cent, crude protein, equivalent to 8 per cent, of ammonia. 

Cotton seed meal not fulfilling the above requirements as to color^ odor, 
or texture, shall be branded Off Quality. 

S8.56 Per cent. Protein Cottonseed Meal, Prime Qiudity, must be finely 
ground, not necesBarily bolted, of sweet odor, reasonably bright in color, 
yellow, not brown or reddish, free from excess of lint, and by analysis 
must contain at least 38.56 per cent, crude protein, equivalent to 7.5 
per cent, of ammonia. 

Cottonseed meal not fulfilling the above requirements ae to color 
odor or texture, shall be branded Off Quality. 

86 Per cent. Protein Cottonseed Meal, Good Quality, must be finely 
ground, not necesBarily bolted, of sweet odor, reasonably bright in color, 
and by analysis must contain at least 36 per cent, crude protein equivalent 
to 7 per cent, of ammonia. 

Cottonseed meal not fulfilling the above requirements as to color, odor 
or texture shall be branded Off Quality. 

Readjustment of prices is particularly conspicious in this 
product. The prices given in Table IV were th(Be which prevailed 
at the time these samples were taken {November and December 
1920); the prevailing price at this time (March 1st, 1921) is less 
than $50 per ton. 



lAdopted at the annual meeting of the A. F. C. O., November, 1 
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Of the sixteen samples examined three showed a deficiency in 
protein of more thMi I per cent. None were deficient in fat. 
Fiber content is not required to be stated under tlie law in this 
State but, if given, it should be correct; three samples exceeded 
the maximum limit for this ingredient by more than 1 per cent, 
in each case. The average protein content, 39.4 per cent., is 
substantially higher than the average found for several years past. 

ind cottonseed hulls. 



Two samples were analyzed one of which was sHghtly below 
guaranty in both protein and fat. 

Linteed Meal is the ground product obtained after extraction of part 
of the oil from eround flaxaeed and cleaned of weed seeds and other 
foreign materials Dy the most improved commercial processes, provided 
that the final product shall not contain over six per cent, of weed seeds 
and other foreign materials and provided further that no portion of the 
stated six per cent, of weed seeds and other foreign materials shall be 
deliberately added. 

The two samples examined conformed to their guaranties. 



All of the samples examined conformed to their guaranties with 
respect to protein and fat. One sample, 156S2, showed an excess 
of fiber. 

Wheat Mixed Feed consists of pure wheat bran and the gray or total 
shorts or flour middlings combined in the proportions obtained in the 
usual process of commercial millings. 

All of the samples examined conformed to their guaranties. 

Standard Middlings (Red Shorts or Brown Shorts) consists mostly of the 
fine particles of bran, germ and very little of the fibrous offal obtained 
from the "tail of the mill." This product must be obtained in the usual 
commercial process of milling. 

Gray Shorts {Gray Middlings or Total Shorts) eonsista of the fine 
particles of the outer bran, the inner or "bee-w)ng"bran, the germ, and 
the oflal or fibrous material contained from the "tail of the mul." This 
product must be obtained in the usual process of commercial milling. 

White Shorts or White Middling! consists of a small portion of the fine 
bran particles and the germ and a large portion of the fibrous o£tal obtained 
from the "tail of the mill". This product must be obtained in the usual 
process of flour milling. 

All of the samples examined conformed to their guaranties with 
the exception of 15640 which was deficient in both protein and fat. 

£^ Middling! or Rye Feed consists of the products other than the flour 
obtamed in the mani^acture of the ordinary "100 per cent." rye flour 
from the rye grain which has been cleaned and scoured. 
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The two samples examined conformed to their guaranties for 
both protein and fat. 

Oat Products. Only one sample of oat feed was analyzed and 
this satisfied the requirements of the guaranty. 

Corn Gltiten Feed is that portion of commercial shelled com after the 

may 



Beparation of the larger part of the atarch and the germ by the processes 
• II 



n solubles. 

All of the samples examined were found to meet their guaranties. 
In one case, however, no guaranty was given. 

Com Meal. Only one sample was analyzed for which there 
was no statement of guaranty. 

Hominy Feed is the kiln dried mixture of the mill run bian coating, the 
mill run germ, with or without a partial extraction of the oil and a part of 
the starcny portion of the white com kernel obtained in the manufacture 
of hominy, hominy grits and com meal by the degerminating process. 

The only deficiency found was in 16608 which was 0.95 per 
cent, below guaranty in fat. 

DisiiUers' Products. Only one sample of distillers' dried grains 
was examined. It was of normal composition and quality. 



The three samples examined conformed to their guaranties for 
protein and fat and no excess of fiber greater than 1 per cent, was 
found. 

Cocoanut Oil Meal {"Copra Oil Meal") is the ground residue from the 
extraction of part of the oil from the dried meat of the cocoanut. 

The single sample examined contained 0.94 per cent, less than 
the guaranteed amount of protein. 



The single sample examined was deficient in protein by 2.06 
per cent. 

Proprietary Mixed Feeds. When compounded with materials of 
good quahty these feeds possess undoubted merit. The variety of 
sources from which they derive their nutrients makes possible a 
supplementing of nutritive elements which modem ideas of 
efficient feeding endorse as a rational practice. They should not 
be made an outlet, however, for refuse or low-grade materials of 
little worth. 

The law in this State does not require a statement of the ingredi- 
ents of which such feeds are composed but information is valuable 
to the feeder and it is furnished in case of the following brands: 
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Acorn Dairy Peed. Cottonseed meal^ linseed meal, wheat bran with 
mill run screenings, com gluten feed, ivory nut meal, cocoanut meal, 
com feed meal, starch mill com solubles with calcium salts, salt, kafir meal. 

Algrane MUh Peed. Cotton seed meal, linseed oil meal, com gluten 
feed, ground com, wheat midds (with mill run Bcreenings) ground barley, 
molasses, salt J^ of 1 per cent., oat hulls, oat shorts, oat clippings not 
over 600 lbs. per ton. 

Bilet Beady Dairy Ration. Com distillers' dried grains, choice cotton- 
seed meal, old process linseed meal, white wheat middlingB, winter wheat 
] gluten feed, brewers' dried 
;. fine table salt, and nothing 

BuU Brand Stock Feed. Honuny feed, com feed meal, barley feed, 
linseed oil meal, wheat bran, wheat middlmgs, second clear flour clipped 
oat by-product and three^ourths of one per cent, salt (wheat bran and 
wheat middlings may contain ground screenings not exceeding mill run). 

Crosby't Slock Food. Ground barley, eround hominy teed, ground 
oats, oat feed (oat hulls, oat shorts, oat midimngs). 

Fourex Dairy Ration. Cottonseed meal,' old process linseed meal, 
hominy meal, wheat bran and middlings, gluten feed, reground oat feed 
(oat hulls, oat shorts, oat middlings). Rye middlings, malt sprouts aod 
salt. 



salt. 

Purina Covi Choxo. Linseed oil meal (old process), gluten feed from 
com, hominy feed, cottonseed meal, ground alfalfa, molasses and one 
per cent. salt. 

Purina Pig Chow. Hominy feed, cane molasses, gluten feed from 
com, com meal, digester tankage, lii^eed oil meal (old process), alfalfa, 
charcoal (made from humus) and one per cent. salt. 

Red Star Dairy Feed. Gluten feed, wheat bran, wheat middlings, old 

Erocess oil meal, ground barley, cottonseed meal, com distillers' grains, 
omimy and 1% salt. • 

Syragold Milk Ration. Dried brewers' grains, malt sprouts, com 
gluten feed, linseed meal, wheat bran with mill run screenings, cotton- 
seed meal, ground cottonseed hulls and salt. 

Ti-0~(ta Dairy Feed. Cottonseed meal, old process linseed meal, 
wheat bran, cane molasses, wheat middlings, cocoanut oil meal, dried 
brewers' grains, com gluten meal, com gluten feed, barley, salt. 

H-O Company's Laying Mash. Linseed oil meal, com gluten feed, 
bone meal, ground com, oat middlings, wheat middlings and wheat bran 
(with mill run screenings), hominy feed, rolled oats, ground peas. 

SOMMAHT OF DEFICIENCIES. 

Variations from guaranty greater than 1 per cent, in protein and 
crude fiber and 0.25 per cent, in fat together with other remarks 
or criticisms are summarized in Table II. 
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Table II. — Fbbdb not CoHTORMtNa to Gcarantibs or Othbrwise Illegal. 



i 




1: 


i: 


II 


Remarki. 


16601 


CoUon»eed Meal. 
Crown. Ashcraft-Wilkinson Co., Atlanta, 
Ga. 


A 


% 


A 




I5S06 


Paramount. Ashcraft-Wilkinaon Co., 


Wire tags, illegal. 
Wire t^s, illegal. 

Wire tags, illegal. 
Wire ta^, illegal. 

Wire tags, iUegal. 




Pnme. Cotton Seed Products Co., Louis- 
ville, Ky . . 








15628 


















15548 


Memphis. L. B. Lovitf & Co., Memphis, 






1,12 


15540 


Danish. Humphreys-Godwin Co., Mem- 


1.44 




15631 








Wiret^s, iUegal. 


15532 


Holfltein. Steele-Kolb By-Products Co., 


2.60 


0.37 


3.20 


15523 


Cotlonseed Feed. 


Wire tags, illegal. 

Wire tags, illegal. 
Wire tags, iUegal. 




Wheal Bran. 




15652 


The Hunter Milling Co.,' Wellington, 








16522 


Maple Leaf Milling Co., Limited, Toronto, 








16640 


Wheat Middlinga. 
Shorts. James Goldie Co., Guelph, Ont. , . 

Corn Gluten Feed. 


1.25 


1.38 




No guaranty. 

No guaranty. 

Wire tags, illegal. 
Wire tags, illegal. 




Corn Meal. 










Hominy Feed. 
















15608 


Plymouth's Pure. Plymouth Milling Co., 


0,95 
2.06 

1.69 








Peanvt M Mea(. 
Beta. Oil Seeds Co., Bayonne, N.J 

Propnetary Feeds. 
Stook Feed. Hales ft Edwards, Chicucot . 

Chicago 








16653 
15631 


0.83 







^Statement o( dealer. 
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z 

1 


Brand sod MADufaccunr. 


11 


II 


If 




15553 


Acorn Dairy Feed. Chapin 4 Co., Ham- 


% 


% 


% 


Wire tags, illegal. 


15629 


Crosby's Quality Feed Dairy Ration 

E. CroBby 4 Co., Brattleboro, Vt 

EBhelman'a 20 Dairy Feed. John W. Eshel- 


1.12 
2.44 






15599 








15646 


Syragold Milk Ration. Syracuse Milling 




2.74 




15667 










16656 


Pioneef Hog Feed. Hales & Edwards 




0.68 















MISCELLANEOUS SAMPLES, ETC. 
Cabob Beans. 
Three analyses of carob beans, otherwise known as locust 
beans and St. John's bread are here given. Sample 16974 was 
obtained through the courtesy of Meech & Stoddard, Inc., 
Middletown, who also submitted a sample of bean and pod meal, 
No. 15833. The third analysis is taken from the literature^ An- 
alyses are of the bean and pod. 

Analtsgs op Carob Beans, 

Sample No. 10974 1SB33 analysis. 

% % % 

Moisture 13.29 6.09 15.00 

ABb 2.57 16,97 2.50 

Protein 4.67 5.19 5.90 

Mber 5.91 6.67 \ -, „„ 

Nitrogen^ree Extract 73. 12 62.76 / '" '*" 

Fat 0.44 2.32 1.30 

The high ash content in 16833 is due to a large amount (12.72 
per cent.) of sand from dirt adhering to the beans. 

Crude Fiber. 
A sample of feed sent out by Mr. G. L. Bidwell, of the Bureau 
of Chemistry, Washington, Referee on methods for crude fiber 
determination, was examined in this laboratory by Mr. Shepard. 
His result, by the method proposed, was 13.35 per cent. By the 
proceedure employed here he obtained 13.07 per cent. 

'Farmer's Bulletin 121, p. 17, 1900. 
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Samples Submitted bt the Daibt Cohuissioner. 

Three samples have been examined. 

18628. Chick feed, was found to consist lai^ely of cracked 
com, oats, rye, millet and screenings. No decomposed or injurious 
material was detected. 

17601 B and 11376 J. Interstate samples of Cottonseed meal 
by Inspector W. J. Warner to check a sample, 13864, drawn by 
our Station Agent. They contained respectively, 5.77 per cent, 
and 5.82 per cent, of nitrogen. Our original sample, 13864, con- 
tained about 1 per cent, less nitrogen, five determinations on two 
separate sub-samples giving results of 4.92, 4-84, 4.91, 4.78 and 
4.78 per cent. T^e various samples were taken from what was 
said to be the same shipment but there were e^adently two differ- 
ent grades of meal in the lot. The goods were sold under a guar- 
ty of 5.76 per cent, nitrogen, equivalent to 36 per cent, protein. 

Samples Submitted bt Individuals. 

Corn Products. 14404. Sweet com, sent by F. C. Hubbard, 
Middletown, contained 10.4 per cent, of moisture. 

14472. Farmers' Gluten, sent by The Coles Co., Middletown, 
contained 30.63 per cent, of protein. 

16813. Gluten Feed, sent by A. S. Tanner, New Preston, 
contained 24.88 per cent, of protein. 

14426. Glut«n Feed, sent by H. R. Stone, Southbury, was 
analyzed as follows : 

Moisture 6.30; ash 2.79; protein 25.19; fiber 6.52; nitrogen free extract 
55.84; fat 3.36. per cent. 

14889. Hominy, sent by Middlefield Grain and Coal Co., 
Middlefield, contained 11.13 per cent, of protein. 

14430. Hominy, sent by Powder Hill Dairy Farm, WalUr^ord, 
contained 11.75 per cent, of protein. 

14^8. Hominy, sent by A. Gerosia, Plainfield, contained 
8.85 per cent, of crude fat. 

16194. Hominy Feed, sent by the Yantic Grain and Products 
Co., Norwich, contained 10.50 per cent, of protein and 4.15 per 
. cent, of fiber. 

Wheat Products. 15840. Flour Middlings, sent by M. Asher, 
Andover, contained 17 per cent, of protein. 

14756. Treated Bran, sent by Meech & Stoddard, Inc., 
Middletown. It consisted of coarse bran, probably wheat, with 
a small proportion of charred material, evidently the result of 
toasting or scorching. 

16354. Shredded Wheat Waste for poultry, sent by Z. N. Beach, 
Wallingford, contained 12 per cent, of protein. 

Proprietary Mixed Feeds. Fifteen samples have been sub- 
mitted. 

16077. Horse Feed, sent by L. A. Bevan, County Agent, 
Danbuiy. 
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1.S469. Cow Feed, sent by Miss A. P. Bin^iam, Rockfall. 

16972. Dairy Feed; and 15973. Dry Mash, both sent by L. B. 
Merriman, Torrington. 

15978 and 16979. Special Mixtures, sent by L. H. Healey, 
North Woodstock. 

16115. Horse Feed, sent by American Summatra Tobacco Co., 
East Hartford. 

15329, College Stock Feed, sent by H. R. Stone, Southbury. 
Guaranty, protein 10 per cent.; fiber 11 per cent.; fat 2.5 per cent.; 
carbohydrates 60 per cent. 

15447. Rabbit Mule Feed; 15448. Green Cross Mule Feed; 
and 15932. Monogram Feed, all sent by the Griffin Tobacco Co., 
Bloomfield. 

16411. Big Repeater Dairy Ration, sent by E. H. Rollins, 
Granby. 

16266. Fanner Jones Dairy Feed, sent by WashingtOTi Supply 
Co., Inc., Washington Depot. 

14414. Eshelman's 24, sent by L. W. Smith, New Preston. 

16054. Dairy Feed, sent by Charles T. Mason, Washington 
Depot. 

The analyses of these feeds are given in the following Table: 



Tabm III 


— Amaltbbs 


OP Pbomubtaet Feeds SttBmrTED bt Individuals. 












Nitrogen-free 


Fat. 


Station 


MoirtBce. 


Ash. 


PcoteiD. 


Fiber. 








% 


% 


% 


,% 


"%"■ 


% 


16077 


6.16 


8.79 


20.38 


6.16 


52.97 


5.54 


15459 


10.22 


5.85 


25.00 


8.03 


45.69 


5.21 


15972 


7.87 


4.2] 


19.19 


9.55 


53.61 


5.57 


15973 


7.77 


9.10 


20,88 


7.09 


47.98 


7.18 


16978 


7.17 


3.86 


20.44 


8.50 


56.05 


4.98 


15979 


7.19 


3.95 


20.94 


7.84 


55.99 


4.09 


16115 


7.29 


8.97 


11.25 


13,82 


58.69 


2.08 


15329 


10.59 




13.19 


•6.99 




5.75 


15447 


8.60 


7^32 


10.63 


14.84 


56^83 


1.78 


15448 


8.78 


5.05 


11.06 


11.14 


60.82 


3.15 


16932 


6.77 


7.21 


12.94 


10.76 


69.88 


2.44 


15411 


10.19 




24.50 


9.96 




5.44 


15255 






22.44 








14414 






24.88 








16054 


'8:28 




25.44 






9!2i 



Unclassified. 16880. Alfalfa Feed, damped, sent by Arthur 
Mather, Hartford, was found to contain a normal amount (10.13 
per cent.) of protein and otherwise not obviously inferior. 

16812. Cottonseed Feed, sent by A. S. Tanner, New Preston, 
contained 35.13 per cent, of protein. 

16124. Sample sent by C. E. Slauson Co., Stamford, for iden- 
tification. The material had the composition and general appear- 
ance of dried beet pulp. 

14352 and 14336. Yeast Grains, sent by T. C. Dyer, Collinsville, 
contained respectively 23.52 per cent, and 21.06 per cent, of 
nitrc^en. 
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Table IV.^Analtbbs op Coumgrcial Feeds, 



MaDufututer *i 



Retail Dealer. 



Oil Seed Pboductb. 

CoUongeed Meal. 

Crown. Ashcraft-Wilkinaon Co., Atlanta,Ga. 

Helmet. Aahcraft^ Wilkinson Co., Atlanta, 
Ga 

Paramount. Ashcraft-Wilkinson Co., At- 
lanta, Ga 

Jay. F. W. Brode & Co., Memphis, Tenn. . . . 

Prime. The Cotton Seed Products Co., 
Louisville, Ky 

Ordinan*. Ennis Cotton Oil & Manufacturing 
Co., EnniB, Tex 

Choice. Fidelity Products Co., Houston, 

Good. W. b. Hali Company, Atlanta, Ga 

Bull. Humphreys-Godwin Co., Memphis, 
Tenn 

Danish. Humphreys-Godwin Co., Mem- 
phis, Tenn 

Danish. Humphreys-Godwin Co., Mem- 
phis, Tenn 

Memphis. L. B. Lovitt & Co., Memphis, 

Tenn 

Thirty Six. L. B. Lovitt & Co., Memphis, 

Tenn 

Holstein. 8teele-Kolb By-Products Co., Inc., 

Birmineham, Ala 

Planet. A. C. Westervelt & Co., Memphis, 

Tenn 

Winder Oil Mill Co., Winder, Ga 

Cottonseed Feed. 
Danish. Humphreys-Godwin Co., Memphis, 

Tenn 

77. Humphreys-Godwin Co., Memphis, 

Tenn 



Torringlon: D. L. Talcott.. 

Guaranty 

New Miiford: Geo. E. Ackley 

Guaranty 

Winsled: E. Manchester & 

Sons 

Guaranty 

Sovtk Coventry: W. C. Lati- 

Guaranty 

Grand!/: E. H. Rollins 

Guaranty 

New Muford: Geo. T. Sonic 

Guaranty 

New MUford: Geo. T. Soule 

Guaranty 

Wallingford: A. E. Hall .... 

Guaranty 

Danhury: H. E. Meeker. . . . 

Guaranty 

Weit Chesire: G. W. Thorpe. 

Guaranty 

New Haven: R. G. Davis A 
Sons 

Guaranty 

Ptainville: Eaton Bros 

Guaranty 

Hartford: Meech Grain Co. 

Guaranty 

Hamden: I. W. Beers. ..... 

Guaranty 

Middielown: Meech & Stod- 
dard, Inc 

Guaranty 

Walerbury: Spencer Grain 
Co 

Guaranty 

Average guaranty 

Average of analyses 

Average digestible 

Bran^ord* S. V. Osbom. . . . 

Guaranty 

East Haven: F. A. Forbes. , 

Guaranty 

Average guaranty 

Average of analyses 

Average digestible. 
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ANALYSES. 
iNepECTioN OF 1920. 









Pound. 


l«r Hundfed. 








































W,Mr. 


A.h, 


(N..6.2S) 


Fiber. 


(8u»h,(um.sU.) 


(Crude Fat) 


ton. 


15601 


6.66 


6.50 


37.25 


11.21 


31.51 


6.87 


170.00 








38.62 


10.00 


23.00 


6.00 




15584 


6.64 


7.53 


40.38 


7.35 


29.24 


8,96 


60.00 








41,00 


10.00 


23.00 


a. 00 




15606 


6,82 


6.07 


36.19 


11.62 


32.28 


7,02 


65,00 








36.00 


14.00 


27.00 


5.50 




15635 


7.71 


5,03 


35.44 


13.86 


31,57 


6.39 


58.00 








36.00 


14.00 


30.00 


5.00 




15628 


8.98 


6.02 


39.69 
38.62 


10.36 
10.00 


28.21 


6,74 
6.00 


52.00 


15580 


6.80 


6.63 


46.88 


4,77 


24.39 


10.63 


60.0(1 








43.00 


12.00 


25.00 


6,00 




16581 


6.74 


6.73 


46.50 
43,00 


4.35 
12,00 


24.62 


11,06 
6.00 


60.00 


15564 






36.00 


11.83 














36,00 


14.00 


27.00 


5.50 




15586 


6.97 




44.13 


7.17 


28.16 


7.74 


82.00 








43.00 


10.00 


26.00 


5.00 




15540 


7.92 


5.92 


34.56 


12.88 


31.95 


6.77 


58.00 








36.00 


15.00 


25.00 


5.00 




15666 


8.42 


6.26 


36.50 


11,78 


29.98 


7.06 










36.00 


15.00 


25.00 


5.00 






8.65 


6.45 


38.06 


13.12 


27.21 




70.00 








38.50 


12.00 


27.50 


5.50 




15631 


7.26 


6.69 


39.38 


10.92 


27,56 


8,19 


67.00 








36.00 


14.00 


28.50 


5.00 




15532 


7.62 


5.88 


33.50 


, 17.20 


29.01 


6.79 


64.00 








36.00 


U.OO 


27.00 


5.00 




15654 


11.21 


7.32 


44.31 


6.64 


22.24 


8 28 


62,00 








43.00 


10.00 


26.00 


6.00 




15598 


6.27 


6.99 


41.75 


6.81 


28.28- 


9.90 


68.00 








38.50 


7.10 


30.75 


7.50 










3S.70 


12.07 


26.48 


5.62 






7.87 


6.39 


39.41 


10.12 


28.62 


7.70 


60.86 








33.10 


3.74 


21.47 


7.40 




15555 


8.28 


6.35 


36.06 


11.24 


30.56 


7.61 


64.00 








36.00 


16.00 


25,00 


5.00 












26.53 


37.84 




55. OC 








20.00 


28.00 


35.00 


4.00 










28.00 


31.60 


32,60 


4.50 










27.85 


18.88 






59. BO 








1$.16 


8.60 


20.86 


6.01 
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Table IV. — Analtses of Coumercial Feeds, 




Oil Seed PnoDucTa — ConcIttJed. 

Linseed MeaL Old pToce»a. 

KeUogg'B Oil Meal. Spencer Kellogg & Sons, 

UndercUfl, N. J 

Ground LinHeed Cake. Midland Linseed 
Products Co., Minneapolis, Minn 

Wheat PKonccTS. 

Wheat Bran. 
The Anthony Mills, Anthony, Kansas. . . 

Commander. Commander Mill Co., Minne- 
apolis, Minn 

Choice. Hecker-Jonea-Jewell Milling Co. 
New York, N. Y 

The Hunter Milling Co., Wellington, Kansas 

Maple Leaf Milling Co., Limited, Toronto 

Canada 

Maple Leaf Milling Co., Toronto, Canada. . . 

Choice. Niagara Falls Milling Co., Niagara 
FalU, N. yT. 

Omar, Omaha Flour Mills Co., Omaha, Neb. 

Thompson Milling Co., Lockport, N, Y 

Washburn-Crosby Co., Minneapolis, Minn. . 



Wheat Feed (Mixed Feed). 

Snowflake. Lawrenceburg Roller Mill Co., 

Lawrenceburg, Ind 



Pillsbury Mills, Minneapolii 



Bast Haven: F. A. Forbes. . 
Guaranty 

New Britain: C. W. Lines 

Co 

Guaranty 

Average guaranty 

Average of analyses 

Average digestible 

New Haven: Crittenden 

Benham Co 

Guaranty 

OuOford: Fred. C. Morse. . . 

Guaranty 

ToTTinglon: D. L. Talcott. . 

Guaranty 

New London: P. Swarti & 

Co 

Guaranty 

Ea»l Haiten: F. A, Forbes. . 

Guaranty 

Bockvilie: Rockville Milling 

Co 

Guaranty 

Norvfiek: Chas. Slosberg & 

Son 

Guaranty 

Yanlic: Yantio Grain & 

Products Co 

Guaranty 

PlantamUe; W. H. Cowles.. 

Guaranty 

New Haven: R. G. Davis & 

Sons 

Guaranty 

Average guaranty 

Average of analyses 

Average digestible 

Winsted: E. Manchester & 

& Sons 

Guaranty 

Plainvilie: Eaton Bros 

Guaranty 
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ANALTSES. 

Inspection or 1920 — CorUinwd. 









Pound. 


per Hundred 








Station 


Wawr. 


Ash. 


(N.iaas) 


Fiber, 


Nitrogeo-free 
(3t„.^hr;'.-eto.) 


Ether 

Eitrset, 

(Crude Fat) 


Price 
per 


15524 


8.54 


5.80 


31,06 
31.00 


8.39 


39.16 


7,05 
5.00 


S70.00 


15575 


9.94 
9!24 


6.21 


30.19 
31.00 
31.00 
30.63 
27.36 


8.25 

8^32 
4.74 


37,73 

-33:43 
29.98 


5:00 
6.00 
7.37 
6.56 


72.00 

Ti:66 


15620 
15557 
15602 


11.19 

'9.m 


6.22 

h.hh 


17.81 
14.50 
14,69 
13,00 
16.94 
14.50 


8.81 
10.00 
11.10 

'9! 32 
12.50 


51.69 

52! 82 

52! 62 
51.55 


4.28 
3.50 
5.28 
3-50 
5.59 
3.75 


51,00 
49:66 

48:66 


15652 
15522 


13. SI 

'9!i6 


6.80 

■5149 


17.25 
14.50 
17.63 
14.00 


9.68 
11.00 
10.37 
10.00 


48.66 
52.00 
51.38 
48.00 


4.11 
3.50 
6.03 
4.50 


50,00 

3i:66 


15634 


9.15 


5.13 


18.00 
15.50 


9.31 


52.99 




5.42 
4.50 


50,00 


15647 


12.57 


5.60 


18.31 
12.00 


12.40 


45.25 


6.87 
3.00 


48,00 


1S645 
15645 


9.23 


7.18 
'6!76 


14.94 
14.50 
16.13 
11.00 


9.59 
11.00 

9.88 
15.00 


64.44 
50.00 
52.54 


4,62 
3.50 
4.88 
3.00 


48.00 
47:66 


15665 


10.92 

ioiw 


5.06 


17.44 
13.00 
13.66 
16.91 
IS. SB 


10.62 

ii!sft 

10. U 
4.36 


50.16 

56:39 
61.30 
37.93 


5.81 
4.50 
3.73 
6.19 
3.23 


46:89 


15605 
15549 


9.14 
9;89 


5.94 
■4!62 


16.69 
14,00 
16,38 
14.00 


8.90 


54.86 

66:41 


4.47 
3.00 
5.06 
4.00 


$55.00 
65:66 
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Table IV. — Analyses or Gommebcial Feeds, 




Retail Dealer. 



Wheat Pho ducts — Concluded. 

Wheat Feed {Mixed Feed)— Concluded. 

Occident. R^issell Miller Milling Co., Minne- 

apolia, Minn 

Gold Mine. Sheffield King MiUing Co., 
Minneapolis, Mins 

Kent. Williams Bros., Co., Kent, Ohio 

Wheat Middlings. 
Bay State. Bay State Milling Co., Winona, 

WlB 

Big Diamond. Big Diamond Mills Co., 
Minneapolis, Minn 

Madelia. C. S. Christenson Co., Madelia, 

Minn 

Duluth Universal Milling Co., Duluth, Minn. 

Shorts. Jas. Goldie Co., Guelph, Ont 

Hecker-Jones-Jewell Milling Co., New York 

Black Hawk. International Milling Co., 

Minneapolis, Minn 

Rex. Maple Leaf Milling Co., Toronto, 
Canada 

Alta. Russell Miller Milling Co., Minne- 
apolis, Minn 

XXX Comet, Northwestern Consolidated 
Milling Co., Minneapolis, Minn 

Ogilvie Flour Mills Co., Winnipeg, Canada . . 

Pillsbury's B. Pillsbury Mills, Minneapolis, 

Quaker City.' Quaker City Mills Co.', Phila- 
delphia, Pa 



*With screenings. 



Guilford: Fred C. Morse .... 

Guaranty 

Antonia: Ansonia Flour & 

Grain Co 

Guaranty 

Granby: E. H. Rollins 

Guaranty 

Average guaranty 

Average of analyses 

Average digestible 

Ansonia: Ansonia Flour & 
Grain Co 

Guaranty 

Waierbury: Spencer Grain 
Co 

Guaranty 

Branford: S. V. Osbom 

Guaranty 

Hazardiiule: A. D. Bridges 

Guaranty 

WiUimantie: Boston Grain 

Store 

Guaranty 

TorringUm: D. L. Talcott. . 

Guaranty 

Hamden: I. W. Beers 

Guaranty 

East tiaven: F. A. Forbes. . 

Guaranty 

Suffield: Spencer Bros 

Guaranty 

£ouikport: C. Buckingham & 

Co., Inc 

Guaranty 

New Haven: Crittenden- 

Benham Co 

Guaranty. ' 

WallingfoTd: A. E. Hall .... 

Guaranty 

Newi Haven: R. G. Davis & 

Sons 

Guaranty 
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ANAI.TSE6. 

Inbpectiok of 1920 — Continued. 









Pound. 


p«t Hundred 




















Ether 


Price 




Wal»r. 


A>h. 


,S^.XTi, 


RWr, 


(8t«ch.gum.rtr.) 


(Crude Fat) 


ton. 


15556 


10.35 


5.44 


18.31 
15.00 


7,89 


52.36 


5.65 

4.60 


$50.00 


16534 


8.54 


5.24 


16.31 
15.00 


9.08 


55.59 


5.24 
4.60 


60.00 


15627 


10.67 


5.43 


16.31 
14.00 
14.40 


7.60 


65.82 


4.27 
3.00 
3.80 


56.00 




9.70 


S.33 


18.80 


8.20 


6S.01 




67.20 








12.94 


Z.9S 


41.81 


4.30 




15533 


9.27 


3.91 


16.38 
15.00 


6.78 


57.95 


5.71 
4,00 


56.00 


15596 


9.28 


4.92 


16.88 
15.00 


8,45 


55.49 


4;50 


50.00 


155M 


10.97 


4.86 


16.00 
14.00 


7,88 


56.23 


4.06 
3.00 


60.66 


J 5611 


8.62 


3.44 


17.00 
15.00 


4,92 


60,54 


5.48 
6.00 


60.00 


15640 


9.89 


4.04 


15.75 
17.00 


6.75 


59.95 


4.62 
6.00 


50.00 


16600 


9.18 


5.08 


17.06 


7.56 


55,88 


6.34 


50.00 








16.50 


10.00 


54,24 


4,50 




15529 


8.92 


4,98 


16,38 
14,00 


8.37 


56.72 


5,63 


43-00 


15526 


9.06 


4.25 


16,75 
16,00 


7.84 


55.84 


6.26 
5,50 


53.00 


16616 


10.31 


4,11 


, 17,00 
15,00 


6.89 


55.98 


5,71 
4,60 


70.00 


15639 


10.53 




2.59 


16.69 
16.00 


1.95 


63,52 


4,72 
4.00 


77.00 


15619 


11.03 


4.00 


17.50 
13.00 


7.20 


64.47 


5.77 
4,00 


61.00 


15563 






16.06 
14.00 




54.02 


6.49 
4.00 


45.00 


15621 


11,00 


4.31 


17.50 
14,00 


5.08 


56.91 


5.20 
4.00 


71.00 
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Table IV. — Analtses of Cohhercial Fbedb, 




Wheat VRoDvc-K—Conctuded. 

Wheat Midiilingi — Concluded, 

Pennant. David Stott Flour Mills, Detroit, 

AneeluB. Thompson Milling Co., Lockport, 

Standard. Washburn Crosby Co., Minne- 
apolis, Minn 

Rtb Peoddcts. 
Feed. Boutwell Mill & Grain Co., Troy, 

N. Y 

Middlings. Shane Bros. & Wilson Co., Min- 
neapolis, Minn 

Oat PaoDucTa. 
Purity Oat Feed. Purity Oat Co., Keokuk, 

Mawb Pbodttcts. 

Corn OtiUen Feed. 
Cream of Com. American Maize Products 

Co., New York 

Cream of Com. American Maize Product! 

Co., Roby, Ind 

Buffalo.! Corn Products Refining Co., New 

York 

Buffalo. Corn Products Refining Co., New 

York 

Globe. Corn Products Refining Co., New 

York 

Hubinger Bros. Co., J Keokuk, Iowa 

Staley's. A. E. Staley Mfg. Co., Decatur, 111. 

Farmer Jones. U. S. Food Products Co., 

Peoria, 111 



Torringlcn: F. L. Wadbams 
4 Son 

Guaranty 

OuHford: Fred C. Morae . . . 

Guaranty 

New Britain: C. W. Lines 

Co 

Guaranty 

Average guaranty 

Average of analyses 

Average digestible 

WaUingfoTd: A. E. Hall.... 

Guaranty 

Hartford: Meech Grain Co. 
Guaranty 

Planlsvilte: W. H. Cowles. . 
Guaranty 

East Haven: F. A. Forbes. - 

Guaranty 

HaeardmUe: A. D. Brieves 

Guaranty 

Hamden: I. W. Beers 

Guaranty 

Brar^ord: 8. V. Osborn .... 

Guaranty 

Bristol: Goodsell Bros 

Guaranty 

North Haven: W. L. Thorpe 

Guaranty 

Southport: C. Buckii^hain & 

Co., Inc 

Guaranty 

New MilfoTd: Geo. T. Soule 

Guaranty 

Average guaranty 

Average of analyses 

Average digestible 



'With screenings. {Statement of dealer. 
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ANALYSES. 

Inspection of 1920— -Continued. 









Pound* 


per Hundred 








StsdoD 


































Watei. 


A«h. 


<ESS, 


Fiber, 


s^T^X,u.y 


(c^;rF'«, 


ton. 


15603 


9.68 


4.53 


16-13 
15.00 


6,58 


58,28 


4.80 
4,00 


»32.00 


15558 


11.77 


3.85 


17,75 
11,00 


6,14 
15.00 


55,38 


5,11 
3.00 


60.00 


15573 


12.20 


4.06 


19:06 
14,00 
14.60 


6,86 


52,02 




6,80 
4.00 
4-22 


65,00 




10.13 


4.26 


16.81 


6,70 


56,82 


8.29 


60,61 








12,94 


2-01 


44.32 


4,66 




16562 


11.61 


3.74 


15,06 
13,50 


4,03 


62.59 


3.07 
3,00 


45.00 


15630 


9.81 




17,19 


5.04 














15-50 


9,00 


55,00 


3.50 




15544 


6.48 


7.63 


6-06 
5.00 


26,62 


51,15 


2-06 
1.75 


35,00 


15527 


7.11 


2.41 


24,60 
23,00 


7.38 


53-73 


4.87 
1.50 


60-00 


15612 


7.05 


2,47 


23,56 
23.00 


6,05 

8-50 


57,32 


3.56 
1.50 


65-00 


15528 


8.37 


4.76 


26,38 
23-00 




50,09 


4.71 
1.00 


60.00 


16551 


8.69 


6.18 


26.44 
23,00 


7.06 


SO, 17 


2.47 
1.00 


60,00 


15625 


8.83 


2.89 


26,56 

23,00 


6,04 


54.52 


1.16 
1-00 


60,00 


15561 


9.34 


2.05 


22,88 


5,93 


56.41 


3,39 


82,00 


15637 


7,65 


4.60 


26,06 
23.00 


7.71 


51.73 


2.25 
1.00 


63.00 


15579 


7.99 


2.06 


25,94 
23,00 
23,00 


7-12 
9-60 


49-86 


7.03 
2.00 
1,28 


60.00 




8.14 


8,30 


25.30 


6,62 


62,98 


3,68 


61, 2S 








21,41 


4.93 


46,62 


3,10 
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Table IV. — Analyses of Couuercial Feeds, 



Mai;b Products — Conditded. 
Com Meal. 

Hominy Feed. 
Homco. American Hominy Co., Indianpolis^ 
nd 

Aunt Jemima Mills Co., St. Joseph, Mo 

Spring Garden. The Baltimore Pearl Hom- 
iny Co., Baltimore, Md 

Emco. Evans Milling Co., Indianapolis, Ind. 

White. Kellogg Toasted Corn Flake Co,, 
Battle Creek, Mich 

True Value, Ladiah Milling Co., Milwaukee, 
Wis 

Miller Cereal Mills, Omaha, Neb 

Choice Steam Cooked, Miner-Hillard Mill- 
ing Co,, Wilkes-Barre, Pa 

The Patent Cereal Co,, Geneva, N. Y 

Plymouth's Pure. Plymouth Millmg Co., 

Distillers' Prodpcts. 

Eagle. Distillers' Dried Grains, The Dewey 

Bros., Blanchester, Ohio 

MiscELL*NEo0a Feeds. 
Dried Beet Pulp. Kasco Mills, Inc., Toledo, 
"Ohio 

Dried Beet Pulp. Max Hottelet, Milwaukee, 
Wis 



New Hopen: R. G. Davis & 

Sons 

Guaranty 

WiUimantic: Boston Graio 

Store 

Guaranty 

Ouiliford: Fred, C, Morse... 

Guaranty 

Willimajtl'u:: WiUimantic 

Grain Co 

Guaranty 

North Haven: W. L. Thorpe 

Guaranty 

Bristol: Goodsell Bros 

Guaranty 

Torringlon: F. L. Wadams ft 

Son 

Guaranty 

Yantic: Yantic Grain and 

Products Co 

Guaranty 

We»t Cheshire: G. W, Thorpe 

Guaranty. 

Meriden: August Grulich, 

Est 

Guaranty 

Winsted: E. Manchester ft 

Sons 

Guaranty 

Average guaranty 

Average of analyses 

Average digestible 

Wimted: £. Manchester ft 
Guaranty 

New London: Conn, Grain 

Guaranty 

New London: P. gchwarti 

&Co : 

Guaranty 
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Pouode 


per Hundred 








SuUqd 


WiiWr, 


^. 


PioMin. 
(N.X6.2B) 


Fiber. 


Nitrogen-lree 


EltlMt. 

Crude F.t) 


C 


15664 


16.00 


1.23 


8.44 


2.06 


68,99 


3.28 


1 


15642 
15559 


7.92 
■9^99 


2.62 
3!44 


11.25 
10.00 
12.19 
10.00 


4.51 

6.00 
5.82 
8.00 


65.44 . 

63 '38 
65,00 


8.26 
6.00 
5,18 
5,00 


45,00 
56:66 


15636 

15626 


8.82 
'9! 74 
■9! 68 


2.46 
2:98 
2.73 


10.94 
10.00 
11.75 
10.00 
11.44 
10.00 


4.58 
6.00 
5.02 
7.00 
4.16 
5:00 


67,21 
60.00 
60.45 

63:22 
55.00 


5.99 
5,00 
10,06 
7,50 
8,77 
6.00 


50,00 
49:66 
56:66 


15604 


7.35 


2.30 


10.94 
10.50 


3.48 

5.00 


69.20 


6,73 
5,00 


33,00 


15643 
i5538 


9.17 

io'.ig 


2.91 

"2Ai 


11.44 

10.00 
11.19 
10.00 


4.69 
4.00 
5.13 
5.00 


63.47 
65.00 
65.69 


8,32 
7,00 
5.36 
4.00 


50,00 

49:66 


15570 


10.23 


2.44 


11.13 
10.00 


5.55 


64.03 


6.62 
5,00 


50,00 


15608 


7.98 

9!ii 


2.20 


10,75 
10.00 
10.06 
11.30 
8.78 


4.20 

'eioo 

4.71 
3.68 


67.32 

64:94 
68.46 


7,55 
8,50 
6,90 
7.29 
6.63 


52,00 
48:40 


15609 


5.23 


1.71 


32.69 
30.00 


11.02 
13.00 


35.95 
30.00 


13.40 
10.00 


72,00 


15649 


10.73 


3.38 


9.00 
9.00 


18.84 

18,00 


56.18 


1,87 ■ 
0.50 


60.00 


15651 


9.40 


3.26 


9.00 
8.00 


20,24 
20.00 


56.63 
60.00 


1.47 
0.50 


60.00 
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Table IV. — Analtses op Comuercial Feeds, 



Station 




HcUil Dtftler. 


15565 


Dried Beet Pulp, Larrowe Milling Co., 


Guaranty 




Gocoanut Oil Meal. Oil Seeds Co., Bayonne, 

N J 




Average of ana.lyBeB .-... 


1S65S 




15657 


Beta Bran'd Peanut Oil Meal. Oil Seeds Co., 


MiSj^.-' MeMi.' & Sti^'- 


15655 


Peopbibtart Mixed Feeds. 

Horae, Dairy and Stock Feeds. 

Blatohford'B Calf Meal. Blatchford Calf 


Guaranty 


15525 




Guaranty 

East Haven: F. A. Forbes. . 

Guaranty 

Waiimantic: Willimantie 


15639 


Ryde'fl Cream Calf Meal. Ryde & Co., 


15632 


Hamlin Quality Horse Feed. Dwight Hamlin, 


Guaranty 

HoTtford: Meech Grain Co. . 

Guaranty 

Shellon: Ansonia Flour A 

Grain Co 

Guaranty 

Menden: August GruUch, 

Eat 


15577 
15572 


Peter's King Com Horse and Mnle Feed. 
M. C. Peters Mills Co., Omaha, Neb 

Purina 0-Molene Feed. Purina Mills, 
St. Louis 


15822 


Farmer Jones Horse Feed. U. S. Food Prod- 


Guaranty 

New Haven: R. G. Davis A 


15656 


Pioneer Hog Feed. Hales & Edwards 
Chicago, III . . 


Guaranty 

Middletown: Meech & Stod- 


15566 


Harford's Ready Ration for Growing Piga. 
Meech Sl Stoddard, Inc., Middletown 

Go-Tu-ItHog Ration. Park: & Pollard Co., 


Guaranty 

Meriden: Meriden Grain A. 
Coal Co 


15694 


Guaranty 

Noru>alk: C. E. SUuson Co. 

Guaranty 

SkeUon: Ansonia Flour and 


16576 


Peters Hog Profit. M. C. Peters MiU Co., 
Omaha, Neb 

Purina Pig Chow. Purina Mills, Buffalo, 
N.Y... 


16671 


Guaranty 

Meriden: August Grulich, 




Guaranty 
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Poiindfl 


per Hundred 








No. 


W»IM. 


Aah. 


ProMin. 

(N.i8.a5) 


Rber. 


<8tarch. sum. etc.) 


Eitrant. 
(Crude Fat) 


Prio* 


15565 


6.95 


3.28 
8.44 


8.56 
8.00 
S.33 
8.86 
4.60 

19.06 
20.00 


19.30 
20.00 
19.33 
19.46 
16. IS 

12.28 


61.20 

68.00 
69.00 
B8.00 
48.14 

35.17 


0.71 

0.50 
0.60 
1.36 

12.09 

7.00 


158.00 










9.03 


69.33 


15658 


12,96 




15657 


14.61 


6.20 


27.94 
30.00 


10.81 
10.00 


27.84 


12.70 

7.00 




15655 
i5525 


13 

*7 


96 

74 


6.00 

■5!2i 


23.19 
24.00 
19.50 
18.00 


8.31 
2:66 


43.76 
57! 51 


4.78 
5.00 

sloo 


130,00 

lisloo 


15639 
15632 


8 

'7 


17 

57 


5.39 
■7: 89 


26.19 
25.00 
9.00 
9.00 


6.53 

is! 65 
14.00 


49.79 
59:86 


4.93 
5.00 
2.03 
1.50 


140.00 

62! 66 


15577 


7 


96 


6.44 


11.06 
10.00 


16.06 


56.25 


2.23 
1.50 


65.00 


15672 


9 


72 


3.87 


10.56 

9.75 


6.37 


65.38 


4.10 
3.00 


58.00 


15622 


g 


54 


3.85 


10.94 
10.00 


7.18 


64.66 


3.83 
2.60 


60.00 


15656 


12 


30 


5.48 


16.88 
15.00 


9.03 


52.99 


3,32 
4.00 


58.00 


15566 
15594 


.9 


64 

43 


4.43 

■9'. 74 


18.75 
18.00 
18.26 
16.00 


6.90 

'6.95 


53.68 

ko.ii 


6.60 
5.00 
5.92 
6.00 


61.00 

75; 66 


15576 


10 


88 


6.28 


19.26 
17.00 


5.63 


52.95 


5.01 
4,00 


88.00 


16571 


11 


63 


8.78 


17.06 
15.00 


5.47 

roo 


52.71 
59.00 


4.35 
2.50 


65.00 
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Table IV. — Analiseb of Couherciai, Feeds, 



PBOyRiETART Mixed Fee its — Continued. 
Horse, Dairy and Slock Feeds — Contintied. 
Portage Stock Feed. Akron Feed & Milling 
Co., Akron, Ohio 

Armour's Stock Feed. Armour Grain Co., 

Chicago, 111 

Wirthmore Stock Feed. Chaa. M. Cox Co., 
Boston, Mass 

Crosby's Stock Feed. E. Crosby & Co., 
Brattleboro, Vt 

Grandin'a Stock Feed. D. H. Grandin Mill- 
ing Co., Jamestown, N. Y 

Stock Peed. Halea S Edwards, t Chicago, 
m 

Krause Stock Feed. Charles A. Krause, 
Milwaukee, Wis 

Bull Brand Stock Feed. Maritime Tradiog 
Corp., Buffalo, N. Y 

M.&S. Stock Feed. Meech & Stoddard, Inc- 
Middletown, Conn 

Old Honesty Stock Feed. Oswego Milling 
Co., Oswego, N. Y 

Schumacher Feed. Quaker Oats Co., Chicago, 
111 

Vitality Stock Feed. Rosenbaum Bros., 
Chicago 111 

Haskell's Stock Feed. Sheets Elevator Co. 
Haskell Mills, Toledo, Ohio 

Armour's Dairy Feed. Armour Grain Co., 
Chicago 

Acorn Dairy Feed. Chapin 4 Co., Hammond, 
Ind 

Unicom Dairy Ration. Chapin 4 Co., Ham- 
mond, Ind 

Wirthmore Balanced Ration for Milch Cows. 
Chas. M. Cox Co., Boston, Mass 

Crosby's Quality Feed Dairy Ration. E. Cros- 
by 4 Co., Brattleboro, Vt 

tags. {Statement of dealer. 



TkompsonvUle: Geo.S.Phelpa 

& Co 

Guaranty 

SovlhpoTl: C. Buckingh&m & 

Guaranty 

Svffield: Spencer Bros 

Guaranty 

WiUimantie: Boston Grain 

Guaranty 

WiUimantie: WiUimantie 

Grain Co 

Guaranty 

Nere London: P. Swarte & 

Co 

Guaranty 

TkompsonviUe: George S. 

Phelps & Co 

Guaranty 

New Milford: George E. 

Ackley 

Guaranty 

DanbuTy: H. E. Meeker. . . . 

Guaranty 

New London: P. SchwartB & 

Co 

Guaranty. 

HazardviUe: A. D. Bridges 

Guaranty, 

Bamden: I. W. Beers 

Guaranty 

Norwich: Charles Slosberg 

Guaranty 

Hamden: I. W. Beers 

Guaranty 

Brai^ord: 8. V. Osbom • 

Guaranty 

Danbury: F. C. Benjamin 

Guaranty 

West Cheakire: G. W.Thorpe, 

Guaranty 

Hartford: Meech Grain Co. . 
Guaranty 
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ANALYSES. 
Inspection or 1920 — Continued. 









Pounds 


p«r Hundred 












































Asb, 


(N,xe.25) 




Otaroh. gum. etc.] 


(Crude Fk) 


ton. 


15615 


8.35 


4.27 


10.13 
8.50 


10,96 
10,00 


61.54 


4,75 
4.00 


$55,00 


1S536 


6.99 


4.78 


12.63 
12.00 


12.47 


58.20 


4.93 
4.00 


50,00 


16617 


8.03 


.^:^^ 


10.50 
9.00 


8.73 


63.76 


5,30 
4,00 


60.00 


15641 


9.16 


2.94 


10.44 


7.03 


65.25 


5,18 


48.00 








9.00 


10.00 


60,00 


4,00 




15637 


8.55 


3.73 


9.13 
10,00 


10.50 


62.36 


5.73 
4.00 


50,00 


15653 


10.80 


5.43 


12.56 
10.00 


10.46 


57.58 


3.17 
4.00 


50,00 


15614 


8.76 


2.88 


10.31 
9.00 


7.87 


66.90 


3.28 
3.00 


55,00 


15583 


8.70 


4.72 


13-81 


8.77 


58.71 


5,29 


60,00 








11.00 


12,00 


60.00 


4,00 




15587 


8.53 


3.85 


10.63 
9.00 


9.85 


61,74 


6.40 
3,00 


60,00 


15650 


10.16 


4.64 


11.25 
10.00 


11.46 


58,60 


3.89 
3,00 


60.00 


15610 


9.29 


5.50 


11.00 
10.00 


9.26 


61.80 


3,15 
3.25 


56,00 


16531 


7,86 


7.04 


10.31 
12.00 


12.24 


68.80 


3.75 
3.00 


56,00 


15646 


7-39 


3.27 


9.63 
9.00 


9.75 


63.75 


6.21 


50,00 


15530 


7.09 


7.25 


27.69 
22.00 


13,55 


38.48 


5,94 
5,00 


72,00 


15553 


9,12 


6.23 


20.00 
20.00 


8.17 
10.00 


51.93 


4,55 
3,00 


70.00 


15589 


8.41 


6,96 


24.88 
24.00 


7.49 


46.36 


5.90 
4,50 


72.00 


15541 


8.99 


5.32 


24.19 
24.00 


10,60 


45.85 


5,05 
6.00 


65.00 


15629 


8.85 


4.93 


23.88 
25.00 


10.47 


46.23 


5,64 
6,00 


73,00 



„Gooi^lc 



320 CONNECTICUT BXPERIUBNT STATION BULLETIN 229. 

Table IV, — Amaltsbs or Cohubrcial Febdb. 



Prorpibtart Mixed Feeds — CojUinued. 

Horse, Dairy and Stodc Feedi — Conlimted. 
EBhelman's 20 Dairy Feed. John W. Eshel- 

man & Sons, Lancaster, Fa 

Eahelman'a 24 Dairy Feed. John W. Eshel- 

man & Sons, Lancaster, Pa 

Grandin'8 Twin-Siy Dairy Feed. D. H. Grand- 

in MiUing Co., Jamestown, N, Y 

Al Grane Milk Feed. H-0 Co.'s Mills, Buffalo, 
N. Y 

National Dairy Feed. Ladish MiUing Co, 
Milwaukee, Wis 

Larro Feed for Dairy Cowa. Larrowe Milling 
Co, Detroit, Mich 

Red Star Dairy Feed. E. Manchester & Sons, 
Winsted, Conn 

Barford'H Balanced Dairy Ration. Meech & 
Stoddard, Middletown, Conn 

Harford's Balanced Dairy Ration. Meech &■ 
Stoddard, Inc., Middletown, Conn 

Steven's 44 Dairy Ration, Park & PoHard 
Co., Boston, Mass 

Pillsbury's Dairy Ration. Pillsbury Flour 
Mill Co., Minneapolis, Minn 

Purina Cow Chow, Purina Mills, Buffalo, 
N. Y 

Protena More Milk Dairy Feed, Purina Mills, 
St. Louis 

Big Q Dairy Ration. Quaker Oats Co., 
Chicago, ifl 

Quaker Dairy Feed Without Molasses. Quaker 

Oats Co., Chicago 

Syragold Milk Ration. Syracuse Milling Co., 
Syracuse, N.Y 

Ti-O-Ga Dairy Feed. Tioga MUl & Elevator 
Co., Waverly, N, Y 

Biles Ready Dairy Ration. The Ubiko Mill- 
ing Co., Cincinnati, Ohio 

Fourex Dairy Ration. The Ubiko Milling Co., 
Cincinnati, Ohio 



Torrington: D. L. Talcott. , 

Guaranty 

DanbuTy: F. C. Benjanuu 

Guaranty 

WiUimanlic: Williamantic 

Grain Co 

Guaranty 

Brislol: Goodsell Bros 

Guaranty 

Plantsmlle:W. H. Cowles . . . 

Guaranty 

Tkompaonvme: George S . 

Phelps & Co 

Guaranty 

Winsled: E. Manchester & 

Guaranty 

Meriden: Meriden Grain & 

Coal Co 

Guaranty 

Harlford: Meech Grain Co. 

Guaranty 

Walerbury: Spencer Grain 

Co 

Guaranty 

Neto Britain: C. W. Lines 

Co 

Guaranty 

Norwalk: C. E. Slauson Co. 

Guaranty 

Norwalk: C. E. Slauson Co. 

Guaranty 

Ansonia: Ansonia Flour & 

Grain Co 

Guaranty 

Danbury: F. C. Benjamin.. 

Guaranty , 

Planistdlle: W. H. Cowles . . 

Guaranty 

New Milford: Geo. T. Soule 

Guaranty 

YaTilic: Yantic Grain and 

Products Co 

Guaranty 

Plainviue: Eaton Bros 

Guaranty 
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ANALTSEB. 

Inspection or 1920 — Continued. 



Pounds per HuDdnd. 



5.72 
5.11 



6.43 



5.76 

h'.kk 



14.00 
25.13 
20.00 



21.50 
19.00 
19.13 
19.00 



26,56 
24.00 
18.75 
16.50 



16.69 
16.00 
20.56 
20.00 
29.06 
23.00 



12.03 

iil85 



15.00 
8.76 
12.00 



10.00 

8.40 



10.74 
12.00 
10.13 



17.74 
15-00 
8.06 
11,00 



10.00 

10.55 
12.00 



48.34 
42150 



46.67 
53 1 65 



47.98 
6i'4i 



43,17 
53.00 
51.30 



42.11 
43.00 
41.60 



47.71 
50.00 

48.56 
52.00 



5.00 
4.11 
4.00 



4.82 
4.00 
4.52 
. 4.30 
4.50 
3.50 

6.51 
5.00 

4.73 
4.50 
4.33 
4.50 
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Table IV. — Analyses or Cohuebcial Feeds, 



^sr 


MHDuIacturer and Bruid. 


Retsil DeJer. 


15552 
15542 
15543 


PSOPRIETART MiXED FbECB CoTlclvded. 

Horse, Dairy and Stock Feeds— Concluded. 
Big Repeater Dairy Ration. U. S, Feed 

Association, Toledo, Ohio 

Farmer Jones Dairy Feed. U. S. Food 

ProductaCo., Peona, 111 

Success Dairy Feed. U. S. Food Products Co., 


Branford: 8. V. Osbom.... 

Guaranty 

West Cheshire: G. W, Thorpe 

Guaranty 

West Cheshire: G. W. Thorpe 
Guaranty 






15585 
15569 


PouLTay Feeds. 
Blatchford's FiU the Basket Egg Mash. 
Blatchford Calf Meal Co., Wauregan, 111. , 
Iroquois Poultn- Mash. Buffalo Cereal Co., 


Sons 

Guaranty 

Neu, MilSord: Geo. E. Ackley 

Guaranty 

Meriden: Meriden Grain & 


15582 
15624 

15568 


Wirthmore Mash Feed. Chas. M. Cox, 
Boston, Mass 

H. 0. Co.'s Laying Mash. H. 0. Co.'a Mills, 
Buffalo, N.™ , 

M. A S. Dry Mash. Meech & Stoddard, Mid- 
dletown, Conn ; 

Mystic Laying Mash. Mystic Milling & Feed 
Co , Roehe^er, N. Y . . 


Guaranty 

New Milford: Geo, T. Soule 

Guaranty 

Bristol: Goodsell Bros 

Guaranty 

Meriden: Meriden Grain & 
Coal Co 


15648 


Guaranty. .,r 

Norwich: Chas. Slosberg & 


15593 


Lay or Bust, Park and Pollard Co., Boston, 


Guaranty. 

Norwalk: C. E. SiauBon Co. 


15618 

15595 


Purina Chicken Chowder. Purina Mills, 
St. Louis 

FuU-O-Pep Growing Mash. Quaker Oats Co., 


New Haven: Crittenden- 

Benham Co 

Guaranty 

Norwalk: C. E. Slauson Co. . 
Guaranty 







16334. Beef Scrap, sent by H. H. Johnson, County Agent, 
Norwich, contained 55.88 per cent, of protein. 

14360. Cane Molar, molaBses used in the preparation of stock 
feeds was found to contain only a trace of sulphur dioxide. 

CondimerUal Foods, Tonics, etc. 14468. Sample sent by Mrs. 
George Middleton, North Windham, consisted of mixed ground 
grains, mainly com, oats and wheat. No evidence of medicaments 
was found. 

15441. Stock Feed Tonic, sent by B. S. Dibble, East Canaan, 
consisted of, or contained, salt, charcoal, partially digested starchy 
material, bicarbonate of soda, sulphur, quassia, chaff, and weed 
seeds. Epsom salt and limestone or shells were indicated. 
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ANALYSES. 
Inspection of !920 — Concliided. 









Poundi 


per Hundred 








StaHoB 












Ether 


Prise 




Water 


Ash. 


(N.ia.26). 


Fiber. 


(SUKeh.gum.'eto.) 


(Crude Fat) 


ton. 


16552 


8.84 


5.36 


22.88 
22.00 


9,21 


48.55 


5.16 
5.00 


S70.00 


16542 


8.85 


7.28 


24.60 
20,00 


7,54 


47.01 


4.82> 
5,00 




15543 


9.39 


7.80 


22.81 
16.00 


7.20 


48.38 


4,42 
4,00 


60.00 


15667 


11.67 


3.44 


19.44 


7.01 


53.26 


6.18 




16586 


8.18 


14.43 


21.31 
19,00 


8,72 


42,05 


5.31 
4.00 


100. 00 


15569 


8.86 


■5.08 


16,25 
16.00 


8.04 


55,80 


5.97 
4.00 


63.00 


15582 


9.77 


9,43 


23.13 
20.00 


5,69 


46.64 


5.34 
4.00 


78.00 


15624 


9.20 


10.88 


20.00 . 
17.00 


5,23 
6,00 


49.23 


5.46 
4.50 


75.00 


15568 


9.62 


8,68 


19.81 
12,00 


.';'' 


49.01 


6.25 
3.00 


60,00 


15648 


11.85 


8.60 


23.75 
23,00 


9,60 


41.93 


4.27 
.4,00 


78.00 


15693 


8.52 


12,04 


18.19 
18.00 


7.62 


49,76 


3,87 
1.50 


76,00 


16618 


9.50 


7.46 


20.06 
18-00 


S.51 


49.71 


4,76 
4.00 


81.00 


15595 


8.24 


9.60 


19.63 
17.00 


4,88 


52,58 


6,07 
6.25 


90.00 



' By modified method; 4.52 by tegular method. 

Feeds Suspected of Containing Foreign or Injurious 
Matehials. 

16262. Oats suspected of having been sulphured, sent by R, E. 
Macey, West Haven. No evidence of bleaching was obtained. 

16306. Shelled com and peanut feed, sent by Mrs. William 
Lord, Noroton Heights, was referred to the Department of Ento- 
mology. Dr. Britton reported the sample to be moderately infested 
with the rice weevil and shghtly infested with the Indian meal moth. 

14982. Scratch Feed and 14983. Chick Feed, sent by E, John- 
son, Thomaston. There was nothing suspicious about the sub- 
stance of the feeds but 14982, in our opinion, was entirely too 
coarse for youi^ chicks. 
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The Grass-Feeding Frog-Hopper 
or Spittle-Bug 

(Philaenus lineatua Linnaeus) 

Order Hemiptera Family Cercopidae 

By Philip Gasman, Ph.D. 



Frog-hopper or spittle-bug balls are often observed on shrubbery 
or herbaceous plants, in waste or uncultivated fields. Those of the 
gra^-feeding species are especially noticeable in meadows and may 
cause persons not acquainted with them to speculate — often 
blindly — concerning their probable nature. Such speculations 
are mainly confined to the belief in "frog-spit" and "snake-spit," 
though occasionally we find people who think them the young of 
grasshoppers. The term "frog-hopper," which has grown out of 
the unfounded belief that spittle balls are voided by tree-frogs, 
is not inappropriate when applied to the adult bug because of its 
squat appearance and hopping ability. 

In favorable locations frog-hoppers may become abundant and 
no doubt do considerable damage. In one instance the writer 
counted fourteen balls on grass plants within a square foot, which 
shows the relative abundance of frog-hoppers under some condi- 
tions. About New Haven they do not become sufficiently 
numerous to do serious damage, but they contribute to the sum 
total of injury caused by leaf-hoppers, grasshoppers and thrips, 
and may be counted a pest for tins reason. 

Frog-hoppera are sucking insects which make use of the sap 
drawn from the plant, to form their protective spittle. Any 
withdrawal of sap in this way naturally weakens the plant, and 
the stem upon which the. insect has fed may become stunted or 
may not produce seed. 

Orchard grass, timothy, red top and blue grass are infested in 
Connecticut, while Osbom* reports it also from Canada blue grass 
in Maine. The adults likewise feed on grass shoots but apparently 
do not do as much damage as the nymphs. 

Those who have studied the life histories of American Cercopidae 
have not reported direct field observation of the egg stage of any 
of them; nor have they followed these insects through their com- 
plete cycle from egg to egg or adult to adult. 

Some of the missing links in our chain of information have been 
observed for the grass-feeding spittle-bug and an effort has been 
made to follow it 5irough its life cycle by observations in the field, 
insectary and laboratory. These facts are herein recorded. 

HiSTOEY 

Osbom* studied the species of Maine Cercopidae and his observa- 
tions are of especial value. He says of the grass-feeding species 
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that it lives through the winter in the egg stage. The eggs hatch 
late in May or early in June, and the nymph passes through 
several stages (3-4) before the adult emerges. Adults were ob- 
tained in Maine the first part of July and probably mate there in 
August. Egg laying is extended over "some weeks in autumn." 
BaU in his summary of the life history of Cercopidae' says that all 
species except one pass the winter io the egg stage. 

The Egg 

Confined in small wire cages placed over grass planted in flower 
pots, the adult bugs were induced to mate and lay eggs. The eggs 
are laid between the leaf and the main stem (Fig. 18, e), are usually 
placed diagonally to the stem, and within two or three inches of 
the ground. Thay are firmly attached to the plant, either to 
leaf or stem. As many as eleven have been found in one group but 
they are sometimes laid singly. Cage records indicate that four 
or five are usually deposited together. 

In 1920 eggs were obtained on the following dates from adult 
females brought from the field and mated in the insectary: — - 
July 12, 16, 25, 29; August 2, 3, 5, 1, 8, 10, 11, 14, 15, 19, 21, 31; 
September 9, 12 and 20. In 1921 the first eggs were obtained 
July 7, but could probably have been obtained earlier judging 
from the time of adult emergence. In 1920 adults were mated 
July 1, but no eggs were obtained. Of the eggs obtained in 1920, 
those laid on July 19, 25, 29; August 5, 6, 7, 12, 14, 26; September 
7, 9 and 17, hatched the following spring, the period of incubation 
varying from 228 to 281 days. 

Table Giving Data on the Lbnoth op the Eog Staob. 

Leactb of 
Period (Days; 



July 19, 1920 April 26, 1921 

July 25. 1920 May 6, 1921 275 

July 29, 1920 April 27, 1921 272 

August 5, 1920 April 30, 1921 268 

Augusts, 1920 April 27, 1921 265 

Augusts, 1920 April 27, 1921 266 

August 8, 1920 April 25, 1921 260 

August 7, 1920 April 30, 1921 266 

August 8, 1930 April 26, 1921 261 

August 9, 1920 April 30, 1921 264 

August 10, 1920 April 20-26. 1921 253-259 

August 14, 1920 April 26, 1921 25.5 

August 14, 1920 April 25, 1921 254 

August 15, 1920 April 26, 1921 254 

August 14, 1920 April 26, 1921 255 

August 14, 1920 April 25, 1921 2.^4 

August 31, 1920 April 26, 1921 239 

September 9, 1920 April 25, 1921 228 

September 12, 1920 April 28, 1921 228 

September 17, 1920 May 8, 1921 233 
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It is interesting to note in addition to the fact that the incuba- 
tion period varied from 228-281 days in 1920- '21, that the eggs 
laid between July 19-September 17 hatched within a short time 
of one another. These eggs were all placed out of doors as soon 
as laid and brought to the insectary after frost. Furthermore, it 
was noted in field cages that all hatched about the same time in 
1920; viz., April 20, and that young were first seen in the field 
about this time both in shaded and exposed situations. 

The Nymph 

The nymph passes through four instars, and the nymphal stage 
lasts about forty-five days, according to field observations. In 1920 
spittle balls were observed from June 1 to August 13, though most 
of them disappeared about July 4. In 1921 nymphs were 
present in field cages from April 20 to June 14. The average sum 
of the different stages obtained in the insectary totals twenty- 
eight days, and it seems probable that the usual period Ues be- 
tween twenty-eight and forty-five days in this latitude, though 
possibly more, or less. 

The first stage nymphs lived in 1921 from — 

April 27 to May 10 13 days 

April 20 to May 3 13 days 

April 26 to May 11 15 days 

April 26 to May 10 15 days 

April 26 to May 11 15 daya 

April 28 to May U 13 days 

April 26 to May 11 15 days 

The mean hourly temperature in the insectary during the 
period from April 26 to May 1 1 was 56° F ; maximum 76° ; minimum 
45° F. During 19 hours of this period the temperature registered 
below 50" F. 

The second sta^ collected from the field in 1920 lived from: — 



Data on this stage are very unsatisfactory. Two specimens in the 
third instar collected from the field in 1920 lived from June 8 to 
June 12, four days, but these also are unsatisfactory data. 

The fourth instar in 1920 lived from: — 

June 12 to June 20 8 daya 

June 9 to June 20 11 days 

June 12 to June 18 6 days 

June 8 to June 18 10 days 

June 8 to June 15 7 days 



Osbom reared this stage in Maine in 2-6 d 
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Ill field cages, nymphs hatched about April 20, and the first 
adults were seen June 14, Insectary temperature durii^ this 
period varied from 45° - 82° F, The mean hourly temperature 
during April (April 26 to May I) was 60.1° F., during May, 57.1° F; 
and during June (1-14) 60.3° F. For about 60 hours of this period 
the temperature was below 50° F. 

Habits of the Nymph 

The newly emerged nymph has a yellow spot on each side of the 
abdomen. These spots probably mark the location of the spittle 
glands, the openings of which are on the seventh and eighth seg- 
ments. While some of the material for the spittle comes from the 
anal opening, a great part must come from these abdominal 
glands, the substance flowing beneath the abdomen where it is 
filled with air bubbles. The apparatus for filling the mass with 
air bubbles is curious and is connected with a special adaptation 
for supplying air to the insect itself. In young nymphs the 
ventral surface of the abdomen is covered with a film of gelatinous 
material, allowing a space beneath it which connects with the 
space between the flap-like plates of the terminal segments. Air 
is drawn beneath this film, the insect keeping the tip of the abdo- 
men above the surface when quiet. Spiracles connecting with air 
tubes are located on the ventral surface, between pleura and 
sterna and are covered by the film, in young specimens, and by 
a series of overlapping plates — extensions of the pleura — in 
older ones. The insect is enabled in this way to obtain a continual 
supply of air and at the same time remain submerged in the ■spittle. 
When the insect desires to expand the froth it sticks the abdomen 
above the spittle, encloses an air bubble within the two terminal 
flaps, brings it beneath the surface and forces it out. Some 
species, however, are able to work faster. Placing the tip of the 
abdomen near the surface of the spittle they roll the terminal flaps 
together rapidly, taking air in and expelhng it beneath the surface 
of the spittle, at the same time moving the tip of the abdomen but 
little. 

Expansion of the froth with air serves to hide the nymph and 
makes excessive secretion unnecessary. During nymphal life the 
bug may construct several balls but there is usually Uttle migra- 
tion after the first mass is formed. Moults take place within the 
froth and in the case of the grass-feeding frog-hopper, the adult 
also develops within where it hardens sufficiently to enable it to 
fly. Thus during nymphal life^ at least, the grass-feeding spittle- 
bug is protected from predaceous and parasitic enemies and 
partly from adverse climatic conditions. Lack of moisture seems 
to prevent development of the younger stages which depend largely 
on tender rapidly growing shoots as a food supply. The result is 
seen in their more frequent occurrence in low damp places than in 
higher well drained pastures. 
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a. SpiMie balls on gross About natural size Photo by Walden. 



b. Adult bug. Six times natural si 



Eggs on grass. Eight times natural size. Photo by WaMeu. 

DiqitizeabyG00»^lc 



Field with spittle-maaBea. Photo by Walden. 



b. Grass infested with frog-hoppers, showing apittle-m asses. Photo by Walden. 
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Composition of the Froth 

Osbom* says that the froth mass is only partly soluble in water. 
This is true since the balls often remain on the stems after showers. 
The substance is more readily soluble in sodium hydroxide, but is 
not easily soluble in 80% alcohol. It probably contains some 
starch or converted sugar, though there is no reaction to iodine. 
The "albuminous" substance is not coagulated with heat. The 
material of spittle balls offers an ideal medium for molds and bac- 
teria which may sometimes be found in lai^e numbers. 

The Adult 

Adults were collected from grass plots near the Station from 
June 15 to November 9, 1920, and specimens were taken on May 
29, 1921, by Mr. Walden. None could be found in the spring of 
1921, prior to May 29, in the field where spittle balls and adults 
were numerous in 1920. None of the adults survived in field cages, 
although some laid eggs which hatched the following spring. 
About two dozen adults in a field cage disappeared completely 
during the summer but laid eggs which hatched about April 20, 
Another field cage contained two dozen nymphs; all were adult 
July 4, and they lived in this state until about August 16, when 
no live individuals could be found. E^s were laid by th^e 
bugs, and recently hatched nymphs were found April 20, 1921. 

The adults apparently lay but few eggs. In breeding cages not 
over one dozen eggs could be obtained from a single feraale, 
though it is probable that they may lay more under suitable condi- 
tions. Most individuals laid one or two lots of eggs consisting of 
four or five each, and then died, in spite of efforts to keep them alive 
and obtain more eggs. Two gravid females collected in the lield 
August 27, contained 4 and 12 well developed e^s respectively, 
while two others collected in July contained and 4 e^s. 

The period elapsing between emei^ence of the adult and egg 
laying is about a month. In 1920 adults were obtained in the field 
June 15 and the first eggs could not be secured until July 12, 
although attempts were made several times previous to this date. 
In 1921, with a much more advanced season, freshly emerged 
adults were taken in the field by Mr. Walden, May 29, and the 
first eggs were obtained July 6 from confined bugs brought to the 
insectary. Mating takes place from the first of July until October, 
at least in this locahty. 

The length of life of the adult in field cages was about one 
month and a half, but observations on unconfined specimens 
indicate a longer period — two to two and one-half months or more. 
Thus in a grass plot near the Station, no spittle balls were seen after 
the first of July, yet adults were collected here until November 9. 

Eggs were laid in small cages, within two or three days after 
mating. 
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The adult bug is comparatively sluggish moat of the time. It 
remains on the stems of grass plants, and is not easily disturbed. 
If poked with a stick it moves leisurely up or down but never 
rapidly. If it receives a more violent poke or blow it responds 
with a tremendous hop, landing a foot or more away from the origi- 
nal position. If followed, it will usually be found lying feet up- 
wards on the ground or head downwards in the grass, and a second 
blow will fail to react on it until it has had time to regain its 
feet. The bugs are most active towards evening, Ij^ng almost 
inactive during the morning. 




Figure 18. The e^ ajid the nymphal instara of the grasa-feedine 
Bpittle-bug. ■ a. First inatar. b. Second instar. c. Third inatar. d. FoiirtE 
instar. e. Diagram showing the usual position of the egg. 



y curved and 

_ ... ve substance. 

The surface is smooth. When first laid it is nearly white, but turns light 
brown with age. There is often a yellowish tint at one end. 

Total length about .75-1 mm. 

First Instai (Fig. 18, a.) — This stage has the head and thorax and also 
the legs, dark brown. The abdomen ia yellowish white with a darker yellow 
spot on each side below. The antennae consist of two distinct divisions, 
the distal division having a number of indistinct annuli. The proximal 
division has two indefinite segments. 

Length of alcoholic specimens 1.2-1.5 mm. 

Second Inatu (Fig. 18, b.)— This instar is similar in nearly all respects 
to the first instar except that the prothorax now lacks brown pigment. 
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GRABS-FEEDING 



I SPITTLB-BUQ. 



The antennae are a little more plainly divided into eegments but the two 
main divisions are still evident. The yellow spots of the abdomen are 
smaller. 

Length of alcoholic specimens 2-3 mm. 

Third Instftr (Fig. 18, c) — ^Durins this stage the abdominal yellow 
spots disappear, the bead loses its brown color, and the wing pads are 
much more developed. The antennal segments may now be counted with 

Length of alcoholic specimens 3.5^,5 mm. 

Fonrth Instar (Fig. 18, d)— This stage lacks the brown color of the 
thorax and head, the entire insect being pale. Antennae are well de- 
veloped, distinctly segmented and not separated into two divisions as in 
the n;^t and second instar. The wing oads are well developed, now ex- 
tending to the caudal margin of the first abdominal segment, and the 
sexes are easily distinguished with the aid of a microscope. 
-Length (alcoholic specimens) 6 mm. 

Adult, m&lo (PI. XVIII, b) — Color brown with a pale stripe along each 
side on the costal margins of the elytra. Head brown, eyes black, the front 
below marked with arcuate black lines; lora dark brown or black. Venter 
of thorax and abdomen, and also the tarsal claws black. There is usually 
a darker stripe on each elytron above the pale costal stripe. The hind 
legs in common with other spittle-bugs have the tibiae and first two tarsal 
segments greatly expanded at their tips and spinose. 

Length 4.5-5.5 mm; width of head across the eyes 1.5-1.8 mm; greatest 
width across the elytra when folded 1.8-2 mm. 

Fem&lo — Similar to the male but slightly larger and the elytra less de- 
fmitely marked. The meso and metathorax and caudal half of the abdo- 
men below are pale in golor. ■ 

Length 6-6 mm. 




Fif^re 19. Diagram showing the length of the % 
life history. 

Control Measures 
Osbom suggests control measures for the grass-feeding spittle- 
bugs, which seem ample. Rotation of crops, or burning over grass 
land in the fall, winter or early spring should be effective. Hopper- 
dozer control would probably remove many of the adults but the 
latter are sluggish and it is doubtful whether the method would 
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capture a large per cent. Mowing in spring and fall unless very 
close to the ground and the grass raked off soon after, would also 
be ineffective because of the position of the eggs. If the grass is 
allowed to lie on the ground the nymphs will soon crawl from the 
cut grass to fresh stems. 

Spraying is too costly an operation to be of much use in practical 
control work. Dusting might be done effectively under some 
conditions though it is well nigh impossible to get action from 
any insecticides owing to the protective spittle. 

SUMWABT 

1. The grass-feeding frog-hopper may cause considerable 
damage to grasses in meadows. 

2. The life cycle lasts a year, the greater part of which is 
passed as an e^ laid during the summer and fall. 

3. I'he eggs are laid between a leaf and a stem, being usually 
placed 4 or 5 together, and within two or three inches of the 
ground. 

4. The adults are found in the field from June until frost, 
laying eggs over a considerable period (July-October). 

5. The nymph passes through four stages, and lives about a 
month and a half.- Nymphs hatched in 1921 about April 20. 

6. Control measures should consist of burning over the land 
during fall, winter, or early spring. 
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FIRST REPORT 

or THE 

. Tree Protection Examining Board 

For The Biennial Period Endinq Jvsb 30, 1921.* 



By W. E. BHrrroN, Chainnan. 



For many years men have traveled about the State and in various 
places obtained work for the alleged improvement of orchard and 
^hade treea, such as pruning, spraying, bracing, filling cavities, or 
applying fertilizers. In some cases good service was rendered and 
the owners were satbfied; in others no benefit resulted. Occasional- 
ly trees were positively injured by the treatment, because the so- 
called "tree doctors" did not understand their business. Finally 
this condition existed : tree work was being done by well-trained, 
intelligent and conscientious men; by poorly trained but reliable 
men; and worst of all, by unscrupulous men who were usually, 
though not always, poorly trained. The unsatisfactory work of 
the unreliable men had a tendency to bring the whole business into 
disrepute. Some of them were at work here one day, but the next 
they would be gone, perhaps forever, only to be followed by a new 
crop. Even though such men guaranteed their work, the owner 
could obtain no redress because the men could not be found. 

More than thirty years ago, in the southwestern comer of the 
State, traveling "tree doctors" did a flourishing business by boring 
holes in the trunks of ehu trees and inserting some chemical sub- 
stance which they claimed would dissolve in the sap and be carried 
to the leaves and keep the trees free from the attacks of the elm 
leaf beetle. The price was seventy-five cents per tree. It was easy 
money and many property owners "fell for it." Needless to state, 
no benefit followed the treatment, and members of the Station 
staff removed some of the material seven years after.it was placed 
in the tree, and apparently none of it hEtd dissolved. A chemical 
examination showed it to be powdered sulphur and some kind of 
grease, two substances as nearly insoluble in the sap as could 
easily be found. 

Now such transient work damaged the business of those men 
and firms who had established a reputation for intelligence and 

• This report properly belongs in the Station report for 1921 rather than 
in this Station report of 1630, But as there is greaX delay in iasuing the 
latter it seems adviaable to include in it thia paper rather than to hold it 
for the Station report of 1921. 
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square dealing, and after due consideration, they thought best to 
app,ly foi" legialation to regulate this condition by the issuing 
of licenses or certificates to qualified workers. 

As a result, the following act was passed by the General Assembly 
of 1919, and was approved May 2nd: — 

AN ACT CONCERNING THE IMPROVEMENT, PROTECTION 

OR PRESERVATION OF FRUIT, SHADE 

OR ORNAMENTAL TREES. 

Chapter 181. FuUie Acta of 1919. (In effect July 1, 1919.) 

Section i. No person, firm or corporation ehall advertise, solicit or 
contract to improve the condition of fruit, ahade, forest or ornamental 
trees, by pruning, trimming or filling cavities, or to protect auch trees from 



damage by insects or disease, either by spraving or any other method, with- 
out having secured a certificate as epecifiea in section two of this act: and 
any person, firm or corporation failing to comply with the terms of this 



, Hball be fined not more than one hundred dollars; provided any penon 
may; improve or protect any tree on his own premises or on the property* 
of his employer or on an^ property within the limits of the town of whicn 
he is a legal resident, without securing such a certificate. 

Sec. 2. The botanist, entomologist and forester of the Connecticut 
Agricultural Experiment Station shall constitute a board which shall, 
upon application from any person, firm or corporation, eicamine the quali- 
fications of the applicant to improve, protect or preserve fruit, shade, 
ornamental or forest trees, and it satisfied that the applicant is Qualified, 
may issue a certificate so stating; which certificate snail be valid for one 
year from the date of its issue, unless sooner revoked as provided in section 
three of this act, and may be renewed by the board for succeeding years 
vritbout further examination, upon payment of the fee hereinafter required, 
provided any person, firm or corporation receiving such certificate shall be 
responsible for the acts of all employees in the performance of such work. 

Sec. 3. Said board shall prepare all necessary forms and prescribe all 
rules and regulations governing examinations, and any certificate issued 
under the provisions of this act may be revoked by it upon proof that 
improper methods have been used or for other sufficient cause. 

Sec. 4. Each applicant for an eitamination shall pay a fee of five 
dollars in advance, and a fee of two dollars, for each certificate or renewal 
issued; which fees may be expended by the board for anv expense incurred 
by it in making examinations or issuing certificates, and an account of all 
receipts and expenditures under this act shall be rendered annually to the 
state comptroller. 

As the botanist, entomologist, and forester of this Station were 
named to constitute a Board, a meeting of this Board was held on 
June 14th, aitd organized by electing as Chairman, W. E. Britton, 
Entomologist, and as Secretary and Treasurer, W. O. Filley, For- 
ester. The Board also drew up the following'rules and regiUations 
according to the provisions of the law: — 

Examination Rcleb and Regulations. 

I. Each person, firm or corporation reouired to secure a certificate 
under Chapter 181, Public Acts of 1919, shall be examined as follows: 
When a firm is under control of one person who is solely responsible for 
the contracts, methods and oversight of each piece of work, this person 
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alone mfty be required to pass the examin&tion, but when more than one 
person is respioiistble for the methods of work and oversight of same, each 
shall be required to take the examination. When foremen or others are 
oven complete charRe of recommending and apj>]yinK treatments, they 
^all also be required to take the examination, in so lar as it relates to 
their work. The Examining Board shall decide who shall be required to 
take the examination. 

II. Unless otherwise arranged, candidates for certificates shall appear 
for examination at the Connecticut Agricultural Emeriment Station, at 
New Haven, at such times as shall be designated by the Board. 

III. Examinations may be oral, written, or both, as shall be deter- 
mined by the Examining Board, and, in general, shall cover tree species, 
tree life and growth; diseases and insect pests of trees, with treatment for 
same; prunit^; and tree surgery. 

IV. Candidates prior to the time of examination shall furnish a type- 
written statement ot their qualifications as follows: — 

1. General education, 

2. Special training for tree protection work. 

3. Experience in tree protection work. The latter shall include 

(a) Place of busineaa, name of firm and position now held. 

(b) Previous positions held. 

(c) Total length of experience. 

(d) Contracts now under way or completed during the past 12 

months. 

In addition Uiree or more recommendations as to reliability -and effi- 
ciency shall be furnished; and where typed or printed forms of^ contracts, 
regulations, etc.. are used, these shall also be supplied, or if not available, 
statements shall be made concerning the same. 

V. If satisfied with the qualifications of the applicant, the Board will 
issue a certificate good for the succeeding twelve months (unless revoked 
for cause), then to be renewed upon application under such conditions as 
the Examming Board may require in each case. 

VI. Upon evidence of unfitness in training or improper business 
methods, the Examining Board may refuse to issue a certificate or cancel 
one that has been issued. Complaints may be made to the Board on 
these points, and if deemed desirable by the Board, private hearings of 
the interested parties shall be held. 



The new measure became a law on May 2nd, but it did not take 
effect until July 1, 1919. In order to give the tree men a chance 
to meet the provisions of the law, two examinations were held 
before the law became operative: one on June 27th and one on 
Jime 30th. Four examinations were lield in July, on the 9th, 12th, 
16th and 23rd, respectively. 
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The form of application used is as follows: — 



19 

I, hereby make application 

to the Tree Protection Examining Board, ior , certifi- 

a renewal 
cate, as provided in Chapter 181. Public Acta cf 1919. 

1 enclose fee of $ as required by law. 



The law provides that the fee shall be paid in advance. In most 
cases a check for five dollars was received by mail, but in some 
cases the applicants were allowed to make payment at the time 
of the examination. 

EXAMINATIONS 

The Board expected and preferred to hold examinations rather 
infrequently and to have each one well attended. But though the 
new law and notices of the examinations were at first mentioned 
in the newspajDers, only a few candidates were present at most of 
the examinations. Some of the applicants were unable to be 
present on any of the dates set and asked for another date in the 
near future. It often happened that an application would be 
received a few days following an examination, with a request for 
an examination at an early date. This explains the reason for 
holding so many examinations in attempting to accomodate the 
applicants. 

During the two years covered by this report, twenty examina- 
tions were held on the dates given below: — 

In 1919: June 27 and 30; July 9, 12, 16 and 23; August 1; September 17; 

October 29; November 19. 
In 1020: January 28; March 17 and 31; May 5; June 7 and 17; September 

16; December 6. 
In 1921; February 28 and May 11. 
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The examination has consisted of written answers to certain 
fundamental questions, select€d to show the applicants' knowledge 
of the subject. In addition to these answers, each applicant was 
asked oral questions by each member of the Board, and he was 
told whether his ajiswers were right or wrong, and if wrong, 
wherein they were wrong. Several different sets of written quea- 
tions have been used in the course of these examinations, and one 
of these is given below as a sample : — 

TREE PROTECTION EXAMINING BOARD. 

EXAMINATION QUESTIONS. 
(Please indicate by number each queatioa answered.) 

A. InJuriouB Insects (Answer bdik.) 

(1) Explain the purpose of an insecticide, name examples of the 
common types, and specify how they are used. 

(2) Describe briefly the difference between sucking and chewing 
insects, explain how each may injure trees and give remedies 
for each. 

(Answer any two.) 

(3) What are the three principal types of insect injury to trees? 
Give an example of each with remedy. 

(4) How and when would you treat elm trees as a protection 
gainst the ravages of the elm leaf beetle? 

(5) What are the chief insect pests of the apple orchard, and 
what treatment is commonly recommended for each? 

(6) Give a brief account of the maple borer and how to combat it. 

B. Troo DiseuOB. (Answer Ihree out of the five.) 

(7) What are fungi? Give several examples. Bow do they 
reproduce? How does a parasite differ from a saprophyte? 

(8) What kinds of injury to trees are caused by the following: 
Sun scorch? Drought? Ice storms? Late frosts? Lightning? 
Animals (including man)? 

(9) What different fungous diseases have you tried to control 
and by what methods? 

(10) What causes decay of wood in trees and how would you 
control it? 

(11) What is a fungicide? Name four kinds. Give theory of 
spraying against fungi. How is Bordeaux mixture made? 
Distmguish between a fungicide and an insecticide. 

C. Tr88 Snr{«Ty. (Answer any three.) 

(12) Describe in detail the way you would remove a large Umb 
and the treatment you would give the resulting cut surface if 
undecayed. 

(13) Discuss the relative merits of filled cavities and open cavities, 
statine under what conditions you would recommend one or 
the other. 

(14) Describe your method of filling cavities, giving the reason 
for each operation. 

(15) What may be done to hasten the healing of wounds and the 
growing over of filled cavities? 

(16) Discuss advantages and disadvantages of the different 
methods of strengthening weak trees. 
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D. Tree Ufe and Qrowth. (Answer one.) ' 

(17) DiecnsB the growth of & tree, mdiaatina; where and when 
KTowth takes place, ako the maoDer in which the roots and 
leaves perform their work, 

(18) Describe the way in which water and food materials are 
aeoured by a tree, and bow they are utilized by it. 

E. Tree Bpeelea. 

(19) Identify the specimens on the table, giving the common 
name of each as numbered. 

Altogether 65 candidates took the examinations. Of this number 
61 were finally granted certificates, four of them being required 
to take a Becond examination. Four applicants were refused 
certificates because the Board did not consider them qualified. 

Cebtificateb 

The form of the regular certificate adopted by the Board b as 
follows: — 



CERTIFICATE 

Uxtt Protrrttnn Ixaminmg Inarb 

STATE OF CONireCni^CT 



CM>^>«lCtrhf;ihii_ 



of Cl»pu> IB), PuUk Acu el 1919, »d H 
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UST OP THOSE BBCBIVING CERTIFICATES. 



A small card shown below was furnished for each forem 
employed by a firm receiving a regular certificate: — 



0tate of (ttmitwrtinit 

TREE PROTECTION EXAMINING BOARD 



THE BEARER 
i* woHcing under upervifion of uul la reipoiuiblejto 

to whom thii board hu iuued Certificate No. aa fvovided by Chapter 

181, Public AtU of 1919. Said Certificate eiptrei 

CONNECTICUT AGRICULTURAL 

EXPERIMENT STATION 

NEW HAVEN, CONN. 



Up to this time no certificate has been revoked although several 
holders have failed to renew. The list of individuals and firms 
receiving certificates between July 1, 1919, and June 30, 1921, 
together with number and date of each certificate and date of 
renewaJ, is given below — 



Arouiroaic, Edward H. 

Baldwin, Thomae J., Jr. 

Bartlett Co., F. A., 
(F. A. Bartlett) 

Beaupaiu & Saunders, 
(^rry F. Beaupain) 

Bertotf Bros., 

(August C. Bertolf) 

Brown, Edear M. 

GardaTelli,B.J. 

Clark, Wyllia 8. 

Clyne, G. A. 

CondoD, Maurice L. 

Conn. ForeBtry Co., 
(Walter 8. Crosby) 

Dcpt. Pomology, Conn. 
Agr. College, (S.F. 
Hollister) 

Davey Tree Ejtpert Co., 
(Cbarles T. BurkB) 
(Geo. J. Ghamplaio) 
(FeliJt H. CaldweU) 
(John C. G. DeWolf ) 
(Peter Gammis) 
(Walter O. Noyes) 
(Harold A. Horn) 



Biennial Period Ending June 30, 1921. 

CartlBcaM DMe 

A<ldi«w Number Iwud 

Branford, Ct. 34 Sept. 18, 1 

Guilford, Ot. 21 July 16, It 



So. Norwalk, Ct. 

Sound Beach, Ct. 
Hartford, Ot. 
Cromwell,' Ct. 
New Canaan, Gt. 
West Cheshire, Ct. 
Lake MahopaOj N. Y. 

West Haven, Ct. 



Storrs, Ct. 
Kent, Ohio 
Stamf ord( Ct. 
Kent, Ohio 
Kent, Ohio 
Kent, Ohio 
Kent, Ohio^ 



Kent, 



^Situi 



Ct. 



July 16, 1919 

Aug. 13, 1919 

July 30, 1919 
June 7, 1920 
Mar. 1, 1921 
July 16, 1919 
July 2, 1919 
Feb. 3, 1920 



July 15, 1920 
July 1, 1920 
Feb. 2, 1921 



Sept. 18, 1919 Sept. 17, 1920 



47 Mar. 22, 1920 Mar. 21, 1921 



May 27, 1921 

July 16, 1919 

July 16, 1919 

July 16, 1919 

May 27, 1921 

Sept. 18, 1919 Not renewed 

April 5, 1920 Not renewed 



July 15, 1920 
July 15, 1920 
July 15, 1920 
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Desmond, Thomas H. 
Dunlop, Daniel S. 
Esston, Clifford H. 



Gavitt, Lester E. 

GUbert, J. E. 

Goodwin ABsociates, The 

James L. (Edward E. 

Pett«e) 

(James L. Goodwin) 
Hajtford Forestry Co., 

(Philip Hansling. Jr.) 

(Philip Hansling) 
Herthal, Gus, Jr. 
Herthal,"G. F. 
Homewood Forestry Co., 

(Petet J. Belletti) 
Hunt Co., W. W., 

(W. A. Wright) 
Jaynes, H. A., 

Conn. Tree Surgery Co. 
Kelley, James J. 
Kellner & 8on,Herman H., 

(Arthur H, Kellner) 
Landscape Foresters Ltd. 



Simsbury, Ct. 
Cromwell, Ct. 
New York, N. Y. 

New Haven, Ct. 
Westerly, R. I. 

New Haven, Ct. 



Hartford, Ct. 
Hartford, Ct. 
Bridgeport, Ct. 
Bridgeport, Ct. 



Hartford, Ct. 

Storrs, Ct. 
New Canaan, C 
D anbury, Ct. 



er) 



A., 



Mallett Co., (Jeorgi 

(George A. Mallett) 
Matkham, W. R. 
McLain & Co., J. A., 

(J. A.-McLain) 
McLeod, Donald 
Meader Co., L. H., 

(.Lewis H. Meader, , 
Millane Tree Expert Co., 

(Neil A. Millane) 
Morris, Harry H. 
Munaon Whitaker Co., 

(Robert O'Shea) 
Nichol, James 

(Fred B. Bartlett) 



O'Meara, Harry J. 
Palmer, Arthur J. 
Pauley Tree Expert Co., 

(George A, Pauley, Jr.) 
Quality Seed Store, 

(WiUiam J. Rice) 
Rich, Nehemiah L. 
Schoonman, W. J. 
Shaw, Walter 
Sierman, G. H. 
Smith, Joseph P. 
Van Heiningen, Jacob C. 
Verkade, H. 
Wilcox, Reginald 0. 
Wright, John L. 
Zack, Harry J. 



New York, N. Y. 



) Providence, R. I. 



Greenwich, Ct. 

West Haven, Ct, 
Stamford, Ct. 
West Haven, Ct. 

New Canaan, Ct. 

Stamford, Ct. 
Stamfbtd, Ct. 
New London, Ct, 
Westville, Ct. 
Hartford, Ct. 
Stamford, Ct. 
So. Wilton, Ct. 
New London, Ct. 
Essex, Ct. 
Putnam, Ct. 
Chester, Ct. 



Date Date of 

iHued Renewnl 

April 5, 1920 April 4, 1931 

March 1, 1921 

June 17, 1920 June 16, 1S21 

July 2, 1919 July 1, 1920 

May 10, 1920 May 9, 1921 
May 27, 1921 



July 16, 1919 July 15, 1920 

July 16, 1919 July 15, 1920 

Sept. 18, 1919 Sept. 17, 1920 

July 30, 1919 July 29, 1920 

Nov. 7, 1919 Nov. 6, 1920 

Sept. 18, 1919 'Sept. 17, 1920 

Aug, 6, 1920 

July 16, 1919 July 15, 1920 

Aug. 13, 1919 Aug. 12, 1920 

Sept. 18, 1619 Sept. 17, 1920 



Sept. 18, 1919 Sept. 17, 1920 



42 Nov. 26, 1919 Nov. 25, 1920 
12 July 19, 1919 July 15, 1920 



July 2, 1919 
Sept. 18, 1919 
July 2, 1919 



July 1, 1920 
Sept. 17, 1920 
July 1, 1920 



22 July 30, 1919 July 29, 1920 



July 2, 1919 
July 2, 1919 
July 2, 1919 
June 17, 1920 
July 2, 1919 
Nov. 26, 1919 
April 5, 1920 
July 16, I9I9 
Sept. 18, 1919 
Nov. 26, 1919 
Feb. 3, 1920 



July 1, 1920 
July 1, 1920 
July 1, 1920 
Not renewed 
July 1, 1920 
Not renewed 
Not renewed 
July 15, 1920 
Sept. 17, 1920 
Nov. 25, 1920 
Feb. 2, 1931 
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TREE WORKERS' INSTITUTE 

The early examinations indicated that many of the applicants 
were not well versed in the growth and care of trees, yet some of 
these men had conducted a fairly successful business for a number 
of years. Evidently they knew what to do better than they could 
tell how or why it should be done. To the members of the Board it 
seemed unfair to refuse certificates to such men, so an effort was 
made to help them by giving them the proper instruction in their 
work ; consequently an institute was held at the Station on July 
22 and 23, with the following program:- 

TUESDAT MORNINQ, JuLT 22 

10:00 A. M. How a Tree Lives and Grows {Illuatrated). Prof. A. H. 

Graves. 
11:00 Best Species of Shade Trees for Street and Home Flantiag. 

Best Methods of Planting and Guarding Street Trees. 
" ' " •'..•". ^.. ^£ New Haven. 

11 City Nursery Co., New 

12:00 Methods of Fertilizing Trees. Dr. E, H. Jenkins, Director, 

Conn. Agricultural Experiment Station. 

TtTEBDAT Aftbbnoon 
2:00 P. M., Fungous DiBeaaes of Trees. (Illustrated by Stereoptioon.) 

Dr. G. P. Clinton, Botanist. 
3:00 Cavity Work and Care of Mutilations. 

G. A. Cromie, Supt. of Trees, City of New Haven. 
3:30 The Pruning and Spraying of Shade Trees. 

G. H. Hollister, Supt. of Keney Park, Hartford. 
4 :00 ^ Discussion. Led by J". A. Bartlett, Stamford. 

4:15 ' Question Box. 

Tuesday Evening 

7:30 P.M. The Tree Doctor and the Golden Rule. Dr. E. H. Jenkins. 

' 8:15 Methods of Forest Planting and Management. (Illustrated 

by Stereopticon.) W. O, FiUey, Forester. 

9:00 Dificussion. Led by L, F. Harvey, County Agricultural 

Agent, New Haven. 
9:15 Question Box. 

Wbdnesdat Morning, Joly 23 
10:00 A. M. Some Common Insects Attacking Shade and Fruit Trees. 

(Illustrated by Stereopticon.) Dr. W. E. Britton, 

Entomologist. 
11:00 The Pruning and Spraving of Fruit Trees. (Illustrated by 

Stereopticon.) E. M. Stoddard, Assistant Botanist. 
11:30 Solid Stream Spraying as Practiced in Gl^y Moth Work. 

(IlluBtrated by Stereopticon.) I. W, Davis, Assistant 

Entomologist. 
12:00 Discussion. Led by N. A. Millane, Middletown. 

12:15 Question Box. 

Notices of this institute were sent to newspapers and to all tree 
workers, including the tree wardens in each town and the men in * 
charge of shade trees in each city in the State. Considering the 
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number of such men interested, the attendance was rather small, 
about forty being present. The rainy weather no doubt kept many 
.away. The papers were full of interesting information and there 
was great interest shown by the questions and discussions. 

At that time it was plaimed to hold further institutes but this 
has not been done, as the need for it has in part at least subsided. 
It was also thoi^ht best to form a State organization of tree work- 
ers and a committee was elected to prepare a plan, but so far 
nothing further has developed. 

Financial StatbuenT 
Receipts 

From 65 examination fees @ S5.00 each S325.00 

53 renewal fees @ S2.00 each 106.00 

S431.00 

EXPBNDITUKXB 

Printing $59.70 

FoBtage 21 . 26 

Stationery 11 . 10 

Filing Cabinets, etc 82.50 

Office Supplies 24. 18 

Traveling Eipenaes of Board 38.28 217.02 

Balance on Hand June 30, 1921 ' S213.98 

Danobks Which Mat Abise 

Of course tree workers are supposed to know all about trees and 
to be able to diagnose troubles on sight. Most of them are unable 
to do so, and many of our best specialists can do so only after a 
careful examination. Many times, evidence is laclang. If 
evidence can be obtained and the tree worker is in doubt, be should 
submit it to bis Agricultural Experiment Station, or to some other ' 
institution where competent specialists are employed. There are 
many cases on record where tree workera have not dene this, but 
induced the owners to allow them to give treatment at considerable 
expense, which afterward proved useless. Even positive injury 
has resulted in some instances. It is human nature for the tree 
worker to dislike to say that he does not know, yet an honest 
man frequently must do so. It is much better to say so and try to 
£nd out, than to make a serious mistake by giving the wrong 
treatment. There are many injuries to trees which are non- 
parasitic in their nature, for which the usual remedies for parasitic 
troubles are worthless. 

Then, too, some owners give authority for certain work to be 
done, but do not keep in close touch with the progress of it and are 
astounded at the size of the bill when filially presented. A good 
way of keeping check on the cost is to have the owner or bis ^ent 
• approve and sign the time slips each day or week, as the case may 
be. 
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The Board may revoke a certificate for improper work done, or 
if dishonest business methods are followed when dealine with 
clients. The Board has no jurisdiction, however, over legal ques- 
tions, such as fixing damages in a case of violation of contract. 
Such matters must go to the courts if they cannot be settled to 
the satisfaction of both [>arties. 

Employ Worbers Who Hold Cehthicates 

Unless the owner is acquainted with some tree worker in whom 
he has confidence, it is safer to employ only those men or firms 
who hold certificates from this Board. It is true that the law 
permits a tree worker to practice without a certificate in the town 
of which he is a legal resident, but this provision was included for 
the purpose of allowing farmers and orchardists to employ men to 
do the necessary spraying and pruning of their orchards. It is a 
question if city tree workers should have been allowed to do this. 
However, the exception is clear in the law and must stand until 
changed. 

If a tree worker solicits work from you, ask liim if he or his firm 
has passed the examination and holds the certificate of this 
Board. If not, tell him that you prefer some one who holds a 
state certificate. This will help to induce all workers to apply for 
the examination and certificate, according to the provisions of the 
law. The names of those who have received certificates from the 
Board are giVen on pages 345 and 346. 

Complaints Will be Investigated 

The Board cannot guarantee the work of any one, even though 
a certificate has been issued to him, but requests that written 
complaints of unsatisfactory work, discourteous treatment, or 
improper business methods be filed with the Secretary. So far as 
may be possible, such complaints will be investigated and the 
findings will be recorded and furnished to both paxties concerned. 
If the tree worker is at fault and the circumstances warrant, his 
certificate may be revoked. 

The Board also invites complaints regarding tree workers who 
are operating in violation of the law, and will follow up all such 
complainte wherever feasible. 

A Pabtial List of PDBLicATioira Rolatinq to thk Care of TBBBa 
Bailey, L. H., "The Pruning Manual," The Macmillao Co., New York, 

1919. 
Blakeslee, A. F., and Jarvis, C. D., "Trees in Winter," The Macmillaa 

Co., York, 1913. 
CollinB, J. F., ''Tree Surgery," Farmers' Bulletin No. 1178, U. S. Depart- 
ment of Agriculture, Washington, D. C, 1920. 
Femow, B. E.,^'The Care of Trees," Henry Holt A Co., New York. 1910. 
HouBer, J. 8., "Destructive Insects Affecting Shade and Forest Trees," 
Bulletin 332, Agricultural Experiment Station, Wooater, Ohio, 1918. 
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Kotinsky, Jacob, "Insects Injiirious to Deciduous Shade Trees and Their 
Control," Farmers' Bulletin No. 1169, U. S. Department of Agricul- 
ture, Washington, D, C, 1921. 

Levison, J. J., "Studies of Trees," John Wiley & Sons, New York, 1914. 

Peets, Elbert, "Practical Tree Hepair," McBride, Nast & Co., New York, 
1913. 

Rankin, W. F., "Manual of Tree Diseases," The Macmillan Co., New 
York. 1918. 

SoIotaroEF, William, "Shade Trees ia Towns and Cities," John Wiley i 
Sons, New York, 1911. 

Stone, G. E., "Shade Trees, Characteristics, Adaptation, Diseases and 
Care," Bulletin No. 170, Massachusetts Agricultural Experiment 
Station, Amherst, Mass., 1916. 

Also, the bulletins and reports of this Station, and of other 
Agricultural Experiment Stations, and of the United States De- 
partment of Agriculture, treat of special subjects relating to trees. 
If available, these may be obtained free on request. It is recom- 
mended tha tree workers obtain these publications and use them 
for reference in connection with their work. 

The foregoing report has been approved and adopted as the 
First Report of the Tree Protection Examining Board. It is 
iotended to issue future reports biennially covering the activities 
of the Board under the provisions of the law. 

Respectfully submitted, 

W. E, Britton, Entomologist, 

Chairman. 
W. 0. Fillet, Forester, 

Secretary and Treasurer. 
G. P. Clinton, Botanist. 
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TOP-DBBSSmG MEADOW. 



AN EXPEEIMENT IN TOP-DKESSING A RUN- 
GUT MEADOW 
By E, H. Jekkins 

The meadow was acquired in 1915. Its previous cropping was 
unkBOwn but its average annual yield for the following six years 
was 1.01 tons per acre of poor hay much mixed with weeds. Seven- 
teen plots were established, 14 feet wide and 155§ feet long, each 
one-twentieth of an acre. Four-foot strips separated the plots. 
The top-dressings were applied early each year. The hay from 
all the plots was weighed on the same day. The yields of the 
checks show an increased natural yield from No. 1 to No. 17, and 
the "gains" have been corrected as required by this difference in 
the check plots. For two years no potash could be applied to 
plot 8, and in 1920 an equiTOlent amount of muriate was used in 
place of kainit. 

The arrangement of the plots, their treatment and the corrected 
average results of the six years cropping appear in the following 
table 













CMt of 




























None 


0.80 
1.57 








2 


0.56 


S 8.05 


$12.65 


3 




12.50 


4 


175 lbs. nitrate -f 150 lbs. bone. . 


1.74 


0.73 


7.45 


12.65 














6 


250 lbs. nitrate + 200 lbs. acid 














1.96 


0.96 


8.18 


15.85 


7 


250 lbs. nitrate + 190 lbs. basic 














2.05 


1.04 


8.49 




8 


260 Iba. nitrate -|- 200 lbs. acid 






phos. -1- 130 lbs. kainit 


2.10 




9.09 




9 


None 


0.97 








10 


Double quantity of 2 




0.68 


16.10 


25.30 


11 




2.09 


1,08 


13.76 


25.00 




" " "4 


1.47 


0.46 


14.90 




13 




1.01 








14 


Double quantity of No. 6 


2.44 


1.43 


16.36 


31.70 






2.43 


1.42 


16.98 
















17 


None 


1.10 









*Basic slag and kainit were not available in 1919. 

CERTIFICATION OF BABCOCK TEST APPARATUS 
As provided by statute the Station tests the accuracy of Bab- 
cock apparatus which is used for determining the value of milk or 
cream. Each piece thus tested is permanently marked with the 
Station initials, CT. AG. ST. if it is accurately graduated: BAD 
if it is inaccurate. 
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Since our last report 2,102 pieces have been tested of which 43, 
or about two percent, were bad, 

SORGHUM JUICE 

A eii^le test of juice from Early Amber Sorghum grown at Mt, 
Cannel gave the following result: 

Sucroae (Cane augar) 7.35% 

Invert sugar 3.29 

Total sugars 10.64 

UndetermiDed Bolids 1.87 

Total soUda 12,51 

TEST OF PEEILLA 

PeriUa frutescens is grown extensively in Japan for the oil in its 
seeds. In 1917 the Institute of Industrial Research asked the 
co-operation of this Station in testing its growth in this part of the 
country. \ 

The seed was planted in drills 18 inches apart about 3 inches 
apart in therow. 

The planting was fnade May Slst, as weather and labor condi- 
tions made earlier planting impossible. 

On September 18th, the plants had a maximum height of 50 
inches, average 4446 inches, and were beginning to blossom. 

They Wei's sparaely branched mostly near t£e root, and had 
already been slightly touched by frost. A short time later they 
were Hlled by cold. 

We judge that, in this region, seed could only be produced by 
starting the plants in the greenhouse and later setting them in the 
field. 

EFFECTS OF BORAX ON THE GROWTH OF POTATOES, 

CORN AND BEANS 

By E. H. Jenkins 

In consequence of the lack of German potash salts during the 
war, various domestic sources of potash were exploited and their 
output eagerly sought and used. 

Occasional injury or total loss of crops led to careful search for 
the cause, which in widely separated districts was not at first 
evident. It was found that the domestic potash obtained from 
certain sources contained notable quantities of borax, which in 
relatively small amounts is a plant poison, and it was proved that 
in some cases the injuries noted were certainly caused by borax in 
the fertilizer. Further study of the poisonous effect of borax and 
the limits of its toxicity seemed to tie directors of the New Eng- 
land, New York and New Jersey Stations to be immediately 
necessary, and it was evident that such a study could be carried 
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out best as a single joint project, each Station bearing its propor- 
tionate part of the expense involved. This Station joined with 
the others in this study. • 

Director HiUs of the Vermont Station placed a suitable green- 
house at the disposal of the co-operating Stations, Director Woods 
and Dr. Morae, pathologist of the Maine Station, assembled the 
materials and prepared detailed plans, Director lipman of the 
New Jersey Station selected * trained experimenter to take charge 
of the greenhouse work, and the experiments were carried out dur- 
ing 1920. The method and results were published in Soil Science 
Vol. XII, No. 2, pp 79-106, 13 plates August 1921, with the title, 
"Effect Upon the Growth of Potatoes, Com and Beans Resulting 
from the Addition of Borax to the Feri^ilizers Used. J. P. 
Neller and W. J, Morse." 

The general summary is as follows: 

"Plants were iminjured where fertilizer mixtures made from 
borax-free chemicals were apphed to soil in pots in which potatoes, 
com and beans were grown. These crops were injured where the 
pots contained the same soil and the same fertilizer mixtures in 
like quantity, provided sufficient amounts of borax were added 
with the fertilizer. The same types of injury were produced, in 
somewhat greater degree, when a commercial fertiliser carrying 
equivalent amounts of borax was applied. 

"Com and beans were more susceptible to the injurious effects of 
borax than were potatoes. Under the conditions of the experiment, 
anhydrous borax at the rate of 3 pounds per acre was the largest 
amount that could be applied in drills with safety -to beans. The 
limit for com is somewhat under 5 pounds, and for potatoes 
slightly above 5 pounds per acre. Borax applied with the fertilizer 
below the seed or seedpiece proved more toxic in all cases than 
where applied above in like manner. Mixing the borax and 
fertilizer with the soil decreased the injury and slightly raised the 
amount that could be applied per acre with safety. 

"Evidence was obtaineid t\mt applications of lime prevented 
some of the injury to potatoes. The tests witii gyjjsum and man- 
ure were not conclusive with this crop. All three of these materials 
seejned to reduce the toxic effects on com. Lime waa beneficial 
with beans, but gypsum and manure did not show any appreciable 
influence. 

"The above results were all obtained with soil at an optimum 
watfer content of 19.2 per cent. A subsequent test with beans 
showed that more injury occurred where the soil moisture was 
maintained at 16.2 per cent, than where it was 30.4 per cent. 

"The only indication of possible stimulation due to the prpence 
of small amounts of boron occurred with com, but the evidence 
was inconclusive." 

The Station has a few reprints of this paper which can be given 
to persons specially interested in the technique' followed. 
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TIMOTHY AS A COVEE CROP FOR TOBACCO LAND 

By E. H. Jbnkinb 

Various experimenters have made observations on the amount 
of vegetable nmtter and plant food left in the soil by the stubble 
and roots of crops. Among these may be cited: 

Heiden, Dtingelebre, I, p. 72, 1866, and IHiP. 243, 1872 notes the work 
of BouBsingBult, John, Schubart, Hellriegel, Dietrich and others. 

Hopkins, Soli Fertility and Permanent Agriculture p. 21S, 1910, gives 
statistics on the amount of dry matter and plant food in various legumes 
and cites the observations of others. 

Penny, Delaware Station, Bulletin 67, 1905, reporte observationa on the 
root system of crimson clover at various periods of growth. 

In the report of the Connecticut Board of Agriculture, 1871, p. 95, 
notice is given of Weiake'a observations at Proskau, on the composition 
of roots and stubble of a number of crops. <Versucha-St. 14, p. 107, 1871.) 

Woods, Storrs Station Report, 1888, p. 28, reports Observations on the 
Quantity and Composition of Roots of Clover, Timothy, Wheat and 
Other Plants, taken at time of harvest in Maine. 

The observations here to be noted do not admit of close com- 
parison with those referred to abov^, for these reasons: They 
were made on young, green crops to be plowed under for manure. 
The sowing was somewhat heavier than would be practiced if the 
crop were to be harvested and it was grown on tobacco land, and 
therefore on very heavily fertilized soil. 

The observations specially concern or only conceit tobacco 
growers. 

It is matter of common knowledge and common complaint 
among tobacco growers in the Connecticut valley that on many 
fields the yield of tobacco has gradually decreased. 

No appreciable loss of quality in the leaf is noted but only an 
unsatisfactory yield per acre. 

This cannot be attributed to lack of fertilizer for increased 
appUcations and changes in the fertilizer formulas have not im- 
proved this condition. 

The cause of the trouble is not known and can only be surmised, 
but it has been noticed in some cases that resting the land by 
growing "other crops for a few years restored the soil, so that the 
yield of tobacco became satisfactory again. 

But this change of crops is both inconvenient and expensive. 
The tobacco grower usually speciahzes in the one crop. 

His bams, tools and help, cannot conveniently be shifted to the 
raising of other crops at any profit. 

This condition has raised the question whether the restoration 
of the land cannot be effected gradually, if not immediately, by 
growing some kind of cover crop between successive tobacco 
crops, sowing the seed as soon as possible after harvesting tobacco 
and keeping the cover crop on the land until it has to be broken up 
in the spring and fitted for the next crop. 

Several well-known growers have followed this plan consistently 
for a number of years and have obtained very favorable results, 
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some of which are reported in the Hartford County Farm News 
for August, 1919. 

Various cover crops have been suggested and tried. The 
nitrogen-gathering crops, vetches, clovers, soy beans and the like 
have no special value over the cereals on tobacco lands, because 
they, do not exercise their nitrogen-gatherir^ function where 
nitrogen is fairly abundant in the soil already, as b the case on 
highly fertilized tobacco fields. 

There is the further objection to their use that certain legumes 
are natural hosts of the dreaded Tkielavia or root rot disease- 
moreover they make no such growth through the colder season as 
do the cereals and other grasses. 

Of these rye has been, and is, quite commonly used. The tradi- 
tion that it sours the land has no basis in fact, but one sound ob- 
jection to it is its very rapid growth in spring. If it is not turned 
under at just the right time it becomes too "woody" and when 
turned under decays but slowly and leaves the soil too loose and 
open. If rye is used it should be sown at the rate of a bushel and a 
half to the acre. 

Timothy is now being tried and so far has given good satisfac- 
tion. It makes slow growth above ground and never gets too 
rank or woody before the time for plowing, but it forms a thick 
mat of very fine roots which fill the soil to the depth of six or 
eight inches and takes up from it surprisingly large amounts 
of plant food. It can be sown thicker than is usual in seeding 
down for a hay crop. Half a bushel of timothy seed per acre 
should be enough. It should be sown as early as is possible. 
Where tobacco is primed the seed may be sown after the second 
priming. Some wait until the tobacco is harvested and the stalk 
disk-harrowed. 

We urge t(Aacco growers who are concerned with diminishing 
yields on their fields to test tiTnotky as a cover crop for at least three 
years in succession, sauting early, vnth a fairly heavy seeding. It is 
the only alternative in sight to avoid the necessity of dropping tobacco 
and growing other crops for a time; and (Ae experience of some growers 
has shown its val^ie in restoring production. 

Apart from the use of cover crops as a corrective for failing 
tobacco soils, they are always needed as a protection from the 
driftir^ of the soils in high winds, from their washing in heavy 
rains and from the leaching of the plant food in them. Whenever 
the land is unfrozen, timothy and rye are always growing and 
gathering and holding the soluble plant food in the soil for the 
following crop and adding to it a store of organic material got 
largely from the air. 

Within the last two years some observations have been made by 
Mr. B. G. Southwick, the Hartford County Agent, Mr. Henry 
Dorsey, Extension Agronomist, and the writer, to determine how 
much organic matter and plant food a timothy cover crop might 
gather from a tobacco soil and hold for the tobacco crop. 
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The samples, usually five in each field, were taken with a six 
inch iron tube, driven down six or seven inches. The cores thus 
obtained with the roots and top growth, were very carefully washed 
out by the writer, on fine sieves, and when partially dried were 
cleaned as far as possible of all adhering soil and foreign matters 
and then analyzed. 

While some roots go much deeper than seven inches their total 
weight is relatively very small. 

The averages of the five samples taken from each field are given 
below. 

A., B. and C. were taken May 8, 1919, just before the crop was 
turned under. The top growth was six to eight inches high. A 
from land of D, E. Newberry South Windsor, B from Windsor 
Tobacco Corporation, Windsor, C from S. F. Brown, Poquonock. 

D. E. F. were taken in the late fall of 1919 and show what had 
been taken by the crop before winter. D from J. W. Alsop, Avon^ 
E from J. E. Phelps, Suffield F from D. E. Newberry, South 
Windsor.- 

G. and H, were taken in May, 1920, just before plowing. H is a 
mixture of timothy and alsike clover. In 1920 timothy did not 
make nearly as good a growth as in the previous year on account of 
unfavorable weather conditions and farmers generally did not 
have as good cover crops as usual. 

The samples were taken from different fields, probably unhke 
in soil, moisture conditions and fertility, so that no very close 
agreement in results was to be expected. 

But in general they indicate that an even, thick stand of timothy 
may contain, wh&n plmved under, not far from three ions of vegetc^le 
matter, 100 pounds (ff nitrogen, 50 of phosphoric add and more than 
1 00 pounds of potash for the use of the folUm-ing crop. 

To fix a valuation on this material is hardly possible. 

If we calculate that forty per cent, of the nitrogen is available 
to the coming crop and half of the phosphoric acid and potash, 
we find a valuation of about 3131.00. 

But the value of three tons of vegetable matter, quite widely 
and evenly distributed in the soil it is impossible to estimate. 
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Matt'bb. 
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A. So. Windsor, 


7860 


176 


70 


173 


B. Windsor, 


6099 


185 


75 


183 


C. Poquonock, 


7112 


160 


72 


150 


Average 


7020 


173 


72 


16 


Fail, 1919 










D. Avon 


2813 


68.2 


31.5 


61.2 


E. Suffield, 


2015 


60,2 


28.2 


49.2 


F. So. Windsor, 


1398 


39.4 


17.8 


28.3 


Average 


2075 


55.9 


25.8 
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Spring, 1920 










a. Suffield, 


6060 


94. S 


37.8 


117.0 


H. So. Windsor, 


6693 


90.4 


57.6 


131.5 
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ERRATA. 

^ S, Last line, for Unbleaolied read Ualenched, 
12, Eighth line, for Foul read Fowl. 
20, Fourth line from bottom, for Roger read Rogers. 
40, Second line in table, for M. S. Shoemaker, read M. L. Shoe- 
maker. 
42, Sample 15031, for North, read Northern. 
59, Second line following table, /or potato, read pot. 
142, 1 
, ,n I Top of 3rd column, for average, read acreage. 

225, Twenty-third and twenty-ninth lines from top for glycerrizin 

read glycyirhizin. 
231, Tenth line from top, for cellusoses read celluloses. 
282, Seventh line from bottom for adopted, read adapted. 
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Tobacco Grower 44, 56 

Special 44 
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Ground Tankage 27, 28 

Nitrate of Soda 15 
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Baier Castor Ofl Co.: 
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Barium-Phosphate 22 
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Barley, insect and fungous pestsa of 

Barrett Company: 

Arcadian Sulphate of Ammonia 

Basic lime phosphate 
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Beef scrap 
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Boardman, F. E.: 
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Bone and tankage 
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v& 
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Capsicum in onger ale 223 
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insect and fungous peets of 80 

Cepkus integer 202 

Cereal producte 225 
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Chermea eoolej/i 140 

Cherry, insect and fungous pests of 80 
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Cream 250 

Crown gall 101, 140, 144 

Cucumber, insect and fungous peste of 82 

CurcuUo • 72, 100, 175, 176 

Currant, insect and fungous pests of 83 

stem girdler 201 

CuUrebra 213 

Davis, S. P.: 

Good Luck Brand of Cotton Seed Meal and Cracked 

Screened Cake 17 
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Esaex Fertiliser Company — oonl'd: 

Essex 3J-10 ■ 36 

4-8-4 46. 66 

EtUia vinaltibana 210 

Kelulinima 176, 212 

Euphoria inda 214 

European corn borer, notes on 196 

giant hornet 214 
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Frisbie, L. T., Co.: 

Castor Pomace 7 

Frisbie'fl Acid Phosphate 16% 25 

Complete Manure 46 
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lineata 213 



Ice cream, analyses of 238-248 

Industrial Cotton Oil Properties: 

"High Grade Cotton Seed Meal" 8 
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Intemational Agricultural Corporation, Buffalo Fertilizer Worka 
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Onion, Vegetable and Potato 48 
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Producer 48 

Special 36 
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integer 201 

Joynt, John: 

The Joynt Brand Canada Unleached Hardwood Asbes 64, 65 

Juniperie irirginiana 212 
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Lime 63 
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Morphine sulphate, tablets of 

Mosquito work in 1920 
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FairHeH 

Guilford 

Madison 

New Haven, East Haven. . . 

Orange 

Musk melon, insect and fungous pests of 

Nspthalene, directions for using 

National Fertiliser Co.: 
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Eureka Potato Fertilizer 

5-4 Tobacco Manure 

Market Garden Fertiliser Revised . . . 
Nitrogen Phosphate Mixture No. 1 . . 
No. 2.. 
No. 3.. 
No. 4.. 
No. 6-, 
Pine Tree State Potato Fertiliser. . . . 

Potato Phosphate 

* 16% Plain supenihosphste 

Soluble Bone and Potabh 

■ Special Tobacco Revised 

Universe Phosphate 

XXX Fish and Potash 

Natural Guano Co.: 

"Sheep's Head" Pulverized Sheep Manure. . . . 
New England Fertiliser Co.: 

Fish Manure 

N. E. Superphosphate 3-8-4 

TotaccoM 

5-5-4 

5-6 

1-10-1 

2-8-2 

2-8-3 

3-8-3 

3i-10 

5-8-7 

Nicotine solution, directions for using 

Nitrate Agencies Co.: 

N. A. C. Brand Acid Phosphate 

8-6-5 Truckers' Top Dresser. . 

4-8-4 Potato Formula 

Ground Bone 

Muriate of Potash 

Nitrate of Soda 

2-8-2 All Crop Formula 

Nitrate of Soda 

Nitro-Fertile 

Nitrogenous superphosphates 

Nothem, W. C: 

Special No. 1 {Cotton Seed Meal) 

Nurseries, inspection of 
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Nureery firms receiving certificates, list of 141 

stock, inspection of imported 143 

Nut marganne 235 

Nux Vomica, tincture of 276 

Oat products 300, 312 

Oata, insect and fungous pestfl of 91 

OeglTJU ovU 213 

Olds & Whipple: 

Acid Phosphate 24 

Nitrate of Soda 15 

O A W Complet* Corn, Potato and Onion Fertilizer 60 

Complete Tobacco FertiliEer '. , . . 60, 56 

Dry Ground Fish 26 

Grass Fertilizer 38 

H. Q. Tobacco Starter 38 

Special Corn, Onion and Potato Fertiliser 50 

Tobacco Special FertiUzer 38 

Precipitated Bone Phosphate 23 

Oleontargariae 235 

Oiiv^ oil 234 

Onion, insect and fungous pests of 92 

Orangeade paste 268 

Oriental peach moth 211 

Ox warbfes 213 

Pacific Manure & Fertilizer Co.: 

GroE-It-Brand Pulverised Sheep Manure 62 

Papaipema niUla 196, 210 

Papilio polyxenet 204 

Paradichlorobensene, directions for using 69 

Parasites 162, 192 

Paratelranychiis pilotus 184 

Paris green, directions for using 69 

Park & Pollard Co.: 

P. & P. Offoolored Cotton Seed Meal 20 

Upland Cotton Seed Meal 20 

Parmenter & Polaey Fertilizer Co: 

P & P Plymouth Rock 3-8-4 60 

Tobacco 6-4 33, 38 

5-5-4 60 

1-10-1 50 

2-8-2 60, 56 

2-8-3 11 

2t10 ; 38 

3i-10 38 

4-8-4 for Potatoes, Com and Vegetables 11 

Paral^, insect and fungous pests of , 93 

Parsnip, insect and fungous pests of 93 

Pawtucket Rendering Co.: 

Ground Bone : 30 

2-8-2 Brand 50 

3-8-4 Animal Brand U 

4-8-4 Brand , . 11 

5-8-4 Brand 11 

Peach, insect and fungous pests of 93 

Peach orchards, general treatment of 95 

Pea, insect and fungous pests of 93 

Peanut oil meal 300, 302, 316 

Pear and cherry slug 80, 199 
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Pear borer, notes on the ainuate 193 

insect and fungous pests of ,95 

Peppermint, essence of 279 

Pepsodent 272 

Perilla, test of 352 

Periodical cicada 211 

Philaenus linsalus 327 

Pho8-Pho-Germ 64 

PhyUoecug flavivenlria 202 

inUger 202 

Piedmont-Mt. Airy Guano Co.: 

Brown's "Fertilizer for Com and Grain 11 , 

H. G. Potato and General Crop Manure 50, 56 

Potato Fertilieer 50 

Special Fertilizer 33, 38 

* T and Market Garden 50 

Tobacco Manure 11 

Muriate of Potash 11 

Nitrate of Soda 15 

Piedmont 3-8-4 Fertilizer U 

4-8-6 Fertilizer 11 

16% Acid Phosphate 24 

3 50 Bone Meal 28, 30 

6 30 Tankage 27, 28 

Shay's Corn Fertilizer 50, 56 

Potato Fertilizer 50, 56 

Special Fertilizer 50 

Pine, insect and fungous pests of 96 

Pine tube moth 210 

weevil 140 

Platkyipena icabra 210 

Plum, insect and fungous pesta of 97 

Poisoned bran mash, directiona for using. . 69 

Poisons, materials examined for 260 

Polyckrosis vileana 206 

Poplar canker 140 

Potash salts 25 

Potassium iodide, saturated solution of 277 

sulphide, directions for using 71 

Potato, insect and fungous peats of 98 

Poultry feeds 301,304,322,323 

Precipitated bone phosphate 23 

Proprietary feeds 300, 302, 316 

PteromaluB egregius . 163 

Pulverized Manure Co.: 

Wizard Brand Manure 62 

Pumpkin, insect and fungous pests of 103 

Pyraieeta nuintolis 196 

Quality Fertilizer Works: 

Bartlett Brand Special Tree Fertilizer 50 

Quarantine 165, 197 

Quince, insect and fungous pests of 100 

Quinol Hair Tonic 272 

Raspberry, insect and fungous pests of 100 

Receipts and expenditures of state entomologist 137 

Red banded leaf-roller 176, 212 

bug 73, 168,172, 173,176 

spider 73, 96, 184 



vGoo»^lc 



iNDsac. ■ 373 

Page 

Report of board of control v 

entomologist 137 

treasurer »▼ 

tree protection examining board 339 

on commercial feeding stuffs 29S 

f ertiiiiers 3 

druBB 261 

food products 221 

RhizoglypkuB kyacinlki 115 

Rhododendron lace bug : . . 101, 140 

Ribes rvbrum 203 

Robinson, George B,, Jr.i 

"Robin" Brand Cotton Seed Meal 11 

Rock phosphate 22 

Rogers & Hubbard Company: 

Hubbard's "Bone Base Fertilizer for Seeding Down 52 

Oats and Top Dressmg 52, 56, 59 

Soluble Corn and General Crops 

Manure 52 

Soluble Potato Manure 52 

Pure Raw Knuckle Bone Flour 30 

- Strictly Pure Fine Bone 30 

R. A H.'a All Soils — All Crops Phosphate 52 

Climax Tobacco Brand 40, 52 

Complete Phosphate . . , , 52 

Cotton Seed Meal 20 

Potato Phosphate 52 

Soluble Tobacco Manure 52, 66 

Tobacco Grower, Vegetable Formula 52 

Rose, insect and fungous pests of 101 

Royster, F. S., Guano Company: 

Dry Ground Fish •. 26 

Kainit 25 

Muriate of Potash 25 

Nitrate of Soda 16 

Royster's Arrow Head Tobacco Formula 52 

Banner Guano 52 

Bully Guano 52, 56 

Dreadnought Guano 52 

Fish and Potash 52 

Fish, Flesh and Fowl Guano 52, 57 

Landmark Brand 33, 38 

Perfecto Tobacco Formula 38 

Prime Fish Brand 38 

Purity Brand 38 

Quality Trucker 52, 56 

16% Acid Phosphate 25 

Truckers' Delight 62, 56 

Valley Tobacco Formula 52 

Stevens' Formula 38 

Rutabaga, insect and fungous pests ol 106 

Rye feeds 299, 312 

Rye, insect and fungous pests of 102 

Saccharin in food products 222 

Sanderson Fertilizer & Chemical Co.: 

Cotton Seed Meal 21 

Sanderson's Acid Phosphate 24 

Atlantic Coast Bone, Fish and Potash 52, 56 
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Sanderson Feriilizer & Chemical Co. — cont'd: 

Sanderson's Complete Tobacco Grower 52 

Cora Superphosphate 52 

Fine Ground Bone 30 

Formula A 52 

B 52 

H. G. Ammoniated Phosphate 38 

Kelsey's Bone, Fish and Potash 52 

Nitrate of Soda 15 

Phosphate without Potash 38 

Potato Manure 52 

Special without Potash 38 

Tobacco Grower 38 

Top Dressing for Grass and Grain 52 

Top Dressing' for Grass and Grain without 

Potash 38 

South American Sheep and Goat Manure 53 

Sawfly 78, 93, 96, 179, 201 

, Scale, elm 140 

euonymuB '85, 140 

juniper 212 

oyster-eheU 73. 78, 140, 141 

pine leaf ;96, 140 

rose 140 

San Jos^ 7'3. 140, 141 

scurfy * 83, 140 

tulip tree 140 

Seaia pyri 211 

Seventeen-year locust ^ 211 

Sheep-bot 213 

Sheep manure 61 

Shoemaker, M. L., & Co., Inc.i . 

Swift-Sure Bone Meal 30 

Superphosphate for General Use 52 

for Potatoes No. 1 52 

for Tobacco 40 

Tankage ■ 27, 28 

Slaughter-house tankage 27 

Soap 263 

analyses of 268 

directions for usin^ as an insecticide 69 

methods of analysis 264 

Soap sprays on potato aphids, teats of 182 

Soft drinks, carbonated ■. 222 

Soper, J. E., Co.1 

Pilgrim Cotton Seed Meal 12 

Pioneer Cotton Seed Meal 12 

Puritan Cotton Seed Meal 21 

Soper's 5% Nitrogen C/S Meal 21 

6% Nitrogen C/S Meal 21 

7% Nitrogen C/S Meal 21 

Soi^hum juice, composition of 352 

Southern Cotton Oil Company: 

Cotton Seed Meal 12 

Sow bugs *. 144 

Spider 144 

Spittle bug 327 

composition of the froth of 331 
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Spittle bug control meaaureB for 333 

descriptioD of the adult of 332 

different Btagea of 332 

habits ot nymph of 330 

history 327 

the egg stage of 328 

the nymph of 329 

Spray apparatus and supplies, manufacturers and dealers in 109 

calendar ' 69 

Spraying experiments 168 

Springfield Rendering Co.: 

Springfield Animal Brand 54 

Fine Ground Bone _ 12 

Grain and Grass ' 54 

Tobacco Special 54 

Squash, insect and fungous pests of , . 103 

Staff, members of station iii 

Standard Potash Co. : 

Nebraska Potash 25 

Staphalinid beetle 144 

Strawberry, insect and fungous pests of 104 

Sturmia nidicola 164 

Sulphate ot ammonia 15 

Sulphur dust, directions for using 70 

Superphosphates, home mixed', 59 

nitrogenous, containing potash 40 

analyses of 42-57 

composition and cost of 40 

guaranties of 41 

quality of nitrogen in 67 

without potash 32 

analyses of 34-41 

composition, and cost of 32 

guaranties of 33 

quality ot nitrogen in. . 33 

Syrupa, bakers' 256 

Tankage, garbage 28 

slaughter house ,.,,.. 27 

Taylor Commission Co.: 

(Good Cotton Seed -Meal) Taylor Brand 21 

Tea 256 

Tea, determination of caffein in 256 

Tennessee Agricultural Corporation: 

Tacco Ground Phosphate 22 

Terrell Cotton Oil Co.: 

Cotton Seed Meal 21 

Tetranychus bimacidatus 184 

Texarkana Cotton Oil and Fertilizer Co,: 

Cotton Seed Meal 21 

Timothy as cover crop for tobacco land 354 

Timothy, composition ot roots and young growth 356 

Tincture of Cinchona 273 

Tmetocera ocellana : . 178, 210 

Tobacco, Connecticut Round Tip 287 

insect and fungous pests of 105 

Round Tip, features of 288 

field tests of 289 

t opinions of growers 290 
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Tobacco, Round Tip, origin of 287 

Tobacco stems and duat 61 

Toilet BOaps 271 

Tomato, insect and fungous pests of 105 

Top dressing meadow, an experiment in 351 

Treasurer, report of xiv 

Tree experts receiving certificates, list of 345 

protection examining board, financial report of 348 

report of 339 

workers' institute 347 

Turnip, insect and fungous pests of iOG 

Turpentine 279 

Union Seed & Fertilizer Co.: 

American Red Tag Cotton Seed Meal 21 

Surety Brand Cotton Seed Meal 21 

Yellow T^ Cotton Seed Meal 13 

Vanilla Paste 258 

Vespa crabro 214 

Vespula germanica 144 

Vinegar 258 

Violet, insect and fungous pests of 107 

Virginia-Carolina Chemical Co.: 

V-C Bone Meal 13 

Challenge Brand 54 

Champion Brand 54 

Cherokee Brand 64 

Fish and Potash Brand 13 

Indian Chief Brand 54 

Monarch Brand 40 

Owl Brand 54 

Pawnee Brand 40 

Plant Food tor Vegetables, Lawns and Flowers 54 

Plow Brand 13 

Wheat feeds 299, 302, 308 

products : 304 

Wheat, insect and fungous peste of 107 

Wilcox Fertilizer Company: 

Acid Phosphate 25 

Eldredge Fish and Potash 13 

Nitrate of Soda 15 

Wilcox Corn Special 54 

Dry Ground Fish 26 

Fish and Potash 54, 59 

Grain FertUizer 40 

Grass Fertiliser 54 

High Grade Fish and Potash 54 

Potato and Vegetable Phosphate 54, 59 

Fertiliser 54 

Tobacco Special 54 

Wines 259 

Witch Hazel Water 278 

Witherbee, Sherman & Company: 

Barium-Phosphate Grade A 22 

Grade B 22 

Grade C 22 

Ground Phosphate Rock 13 

Nitrate of Soda 13 

Wood ashes 63, 65 
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Woodruff, S. D., & Sons: 

Sbeep Manure 62 

Woodruffs Home Mixture 54 

Wool waste 64 

Worcester Rendering Co.: 

Prosperity Brand Royal Worcester Corn and Grain Fertilizer 54 

Ground Steamed Bone . . 30 
Potato and Vegetable 

Fertiliier 54, 56 

Special Grain Fertilizer. . 54 
World's Fertilizer Process Co.: 

Shur-Gro 54 

Yeast grains 305 

Zygobolhria nidieola 416 
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